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ABSTRACT

Clear Creek, Oofino Creek, and Potlatch Creek, three of the

| argest tributaries of the [ower Cearwater River Basin, were
inventoried during 1984. The purpose of the inventory was to

i dentify where anadronmous sal nonid production occurs and to
recommend enhancenent alternatives to increase anadronous sal nonid

habitat in these streans.

Anadronous and fluvial salnonids were found in all three drainages.
The |ower reach of CGear Creek supported a |ow popul ation of

rai nbow st eel head, while the mddle reach supported a much greater
popul ation of rainbow steel head. Substantial popul ations of
cutthroat trout were also found in the headwaters of Cear Creek.
Rai nbow- st eel head and brook trout were found throughout O ofino
Creek. A predom nant popul ation of brook trout was found in the
headwaters while a predom nant popul ation of rainbow steel head was
found in the mainstemand |ower tributaries of Oofino Creek.

Rai nbow- st eel head and brook trout were also found in the Potlatch
River. Cenerally, the greatest anadronous sal nonid popul ations in
the Potlatch River were found within the mddle reach of this

system

Several problems were identified which would |imt anadronous

sal noni d production within each drainage. Problens affecting



Clear Creek were extreme flows, high sunmer water tenperature,
lack of riparian habitat, and high sedinent |oad. Gadient
barriers prevented anadromous sal nonid passage into Orofino Ceek
and they are the main deterrent to salnonid production in this
system Potlatch R ver has extreme flows, high sumer water
tenperature, a lack of riparian habitat and high sedi nment

| oads.

Provi ding passage over Orofino Falls is reconmended and shoul d be

considered a priority for inproving salnonid production in the

| ower Clearwater River Basin. Augnenting flows in the Potlatch
River is also recommended as an enhancement measure for increasing

sal monid production in the [ower Oearwater R ver Basin,

Vi
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| NTRODUCTI ON

The Nez Perce people, the Nee-Mee-Poo, have always been concerned
with the well being of the anadromous fish. I|daho tributaries to
the Colunbia River, specifically the Cearwater and Sal non

drai nages, once supported substantial populations of anadronous
salmonids. Fifty-five percent of all steelhead, 39% of al

spring chinook, and 45% of all sumrer chinook produced in the

Col unbia Basin originated in Idaho waters (Mallet, 1974).

Approxi mately 90% of the anadromous fish producing streams in
|daho lie within the ceded |ands of the Nez Perce Tribe (Figure
1). The anadromous fish are an inseparable part of the cultural
and religious beliefs of the Nez Perce. Fishing for subsistence,
religious, and trade activities is as inportant as hunting or
root gathering to the Nee-Mee-Poo (Mrrison-Mierle, 1979).
Presently, with the advent of hydroelectric power facilities,
comercial fishing, and various |and use activities, the runs of
anadromous sal nonids are greatly reduced. The Tribe, therefore,
has a profound concern with the status and managenment of this

val uabl e resource.

There has been limted data on the potential or existing
anadromous sal monid habitat within the Nez Perce Reservation in
the |ower Cearwater Basin. The Tribe received funding in 1982

fromthe Bonneville Power Admnistration (BPA) to survey the



streans within the reservation in order to establish the baseline
information necessary to nake decisions regarding the
enhancenent, nanagenent, or restoration of anadromous sal nonids
in the lower Cearwater drainage. The 1982 inventory surveyed
only those stream reaches which flowed within the reservation
boundaries. In 1983, the inventory was continued to include the
stream reaches outside the reservation boundaries. This, the
final inventory, focused on the total drainages of three of the

| argest, but little-studied tributaries of the lower O earwater

Rver © Potlatch River, Oofino Creek, and O ear Creek.

The objective of the biological and physical inventory is to
collect the biological and hydrological information needed to
assess the stream and habitat conditions such that
recommendations for enhancenent of the anadronmous fish resources
can be made. This will be acconplished by: 1) utilizing fish
collection or observation techniques to identify major fish
species present and to estimte existing densities and standing
crops of anadronous sal nobnids; 2) quantifying existing habitat
paraneters associated with representative reaches of the
inventory streans; 3) identifying hydrological or physical
limtations to production of anadromous sal nonids; and 4)
recomrendi ng specific enhancenent neasures which would result
in either creating additional anadromous sal monid habitat or

protecting the existing habitat.
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STUDY AREA

The Nez Perce Reservation enconpasses approximately 3237 kn2 in
north central Idaho, including the entire lower Cearwater River
Basin (Figure 2). The principal drainages sanpled during 1984,
Potlatch, Orofino, and Cear Creeks, are anong the largest of the
lower Clearwater River tributaries. These systens reflected the
entire range of elevations of the lower Cearwater, from200 mto
1844 m  Ceneral habitat types include sem-arid canyons,
agricultural prairie, and coniferous forest. Average annual
rainfall for the 10 year period, 1972-1982, recorded at Lew ston,
| daho, was 31.6 cm Rainfall at the higher elevations, however,
woul d be somewhat greater. Summer air tenperatures ranged from
37.7 Cin the lowands to 26.6 C in the higher forested

el evations. Dworshak National Fish Hatchery, l|ocated at the nouth
of the North Fork of the Cearwater Rver, was established as
mtigation for the Daworshak Dam The dam bl ocks passage into one
of the nost historically productive salnonid habitats in the
Clearwater Basin. Presently, the hatchery is the source of a

successful hatchery steelhead run into the Cearwater River.
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MATERI ALS AND METHODS

SI TE SELECTI ON

The major drainages were surveyed by autonobile, railroad car,

and aerially, at the beginning of the study season. The

t opogr aphi cal character of each drainage and major barriers
or limts within the habitat were identified. Later, most of
the barriers were examned fromthe streanbed: Tributary
streams or stream reaches were wal ked when possible but

this inventory contained sonme 2205 km of streans, which made
this method, for the nost part, prohibitive. Stream sanple
stations were selected as being representative of habitat
types (e.g. 9 high neadow or low and), particular stream
reaches (by distance fromthe mouth), or individual tributary
streans. Access into the drainages determ ned which areas
could be sanpled. Each sanple station consisted of a 40 to
100 m section from which fish popul ation and physical paraneter

information was coll ected.

FI SH POPULATI ONS

Fish population estimtes were nmade by two nethods, electrofishing

and snorkeling. Were flow and depth were suitable, electrofishing
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techniques were utilized. E ectrofishing equipment consisted of a
Georator portable generator, with a single electrode set at 230
volts direct current. The sanple section was blocked off with

bl ock nets and the fish were shocked and captured from downstream
to upstream A renoval nethod (Zi ppen, 1958; Seber and LeCren,
1967) was used to determne fish densities, which required at I east
a 60% reduction in the target species between consecutive passes.
Bet ween passes, the fish were stored in large plastic garbage cans,
individual ly weighed to the nearest gram and neasured (total
length and fork length) to the nearest mllimeter. After sanpling
was conpleted, the fish were returned to the stream A |ist of
fish species sampled in the lower Cearwater is presented in Table

L

Snorkeling nethods (Platts, 1983) were utilized where extrene depth
or stream flow prevented the effective use of electrofishing

equi pment.  The station length was snorkeled, at least twice, from
downstream to upstream  Fish were counted and identified and
conservative estimtes of population nunbers were made.  Sal noni ds
were recorded as being over-yearling (>90 mm or subyearlings (<90
mm), Since neither individual weights nor |engths were obtained

bi omass estimtes could not be nmade.



Table 1. List of fish species sanpled in the streams within the
| ower Cl earwater Basin, 1982-1984.

9????@_5?@? ____________________ Scientific Nane

Rai nbow St eel head Trout a Sal mo_gai rdneri

Chi nook Sal mon Oncor hynchus tshawtscha
Kokanee Sal non Oncor hynchus  nerka

Bul I Trout Sal velinus confl uentus
Brook Trout a Salvelinus fontinalis
Cutthroat Trout a Sal mo cl arki

Mountain Witefish Prosopi um wi |l liansoni
Smal | Mouth Bass a M cropterus dol omeu
Punmpki nseed a, b Lepom s gi bbosus
Longnose Date a Rhi ni cht hys cat aract ae
Speckled Date a Rhi ni cht hys oscul us
Paiute Sculpin a Cottus bel di ngi

Torrent Sculpin a,b Cottus rhot heus

Northern Squawfish a Pt ychochei | us oregonensi s
Chi sel mout h Acrochei | us al utaceus
Redsi de Shiner a Ri char dsoni us bal t eat us
Bridgelip Sucker a Cat ost onus _col unbi anus
Largescal e Sucker Cat ost onus macrochei | us
Pacific Lanprey (ammocoete) a,b Ent osphenus tridentatus

a
X Sanpl ed during 1984

Probabl e species identification



PHYSI CAL ATTRI BUTES

Twel ve physical paraneters were neasured at each sanple station.
These parameters were determned by Binns and Eiserman (1979) and
the U S. Forest Service Ccular Method to be those which have the
greatest effect, singularly or synergistically, on salnonid
production. Fuller et al. (1984) explained the relative inportance
of each physical parameter to salnonid production, hence, they

will only be described here.

1. Late summer stream flow.
Representative of late or |ow sumrer stream flow estimted by
the fornula:

Flow (nB/sec) = velocity (msec) x width (m x depth (m

2. Annual stream flow variation:
A subjective estimate of variation in flow determned by
evi dence of scouring, past flood marks, and bed |oad deposition

(Binns and Eiserman, 1979).

3. Summer water tenperature:
Water temperature (C) recorded during late sunmer flow
Maxi mum tenperatures were taken at the |ower mainstem reach of
each of the principal tributary streanms during the initial,

1982, inventory.
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Water velocity:

Measured by determning sanple station thalweg length and the
anount of time necessary for a small quantity of dye to pass

through this length in cnsec.

Stream width:

Measured distance (n across the wetted perineter of the sanple

station channel at 10 mintervals.

Stream dept h:

Pl easured stream depth (cm at 10 equal intervals on the stream

w dth transect.

I nstream cover:

Measured surface area (nR) of instream cover conponents

within the sanmple section and recorded as percent of total
sanpl e section area. Instream cover consisted of: overhanging

vegetation, subnmerged rocks and debris, depth, surface

turbul ence, and undercut banks.
Erodi ng bank:

Measured |ength of eroding bank (m and recorded as percent of

total sanple station banks.
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10.

11.

12.

Cobbl e embeddedness:
Estimated by gasket effect and ampunt of substrate surface
area covered by fine sedinent (Table 2); recorded as percent

gasket of total sanple stream area

Mpj or substrate type:
H ghest percent of a substrate size as classified by a

modi fied Wentworth scale (Table 2).

Pool /riffle ratio:
Measured |ength of pool and riffle areas in each sanple

station recorded as a ratio.

Peri phyton coverage:
Estimated substrate surface area covered by al gae and recorded

as percent of total sanple station area

In addition to these neasurenents, pool stability was noted,

and a general description of the riparian habitat and the amount

of stream area shaded by the riparian habitat were included.

The physical habitat measurenents were conmpared with generally

accepted indices of habitat quality for salnmonids. Sumer water

11



Table 2. Exanple of bottom substrate and cobbl e enbeddedness or
gasket categories utilized in Cearwater River Basin

inventories, 1982-1984.

Bottom substrate:

1. Bedrock 5. Small Rubble (3-6")
2. Large Boul der (3’ +) 6. Loose Gavel (I-3")
3. Small| Boul der (1-3") 7. Fine Gavel (.1-1")
4. Large Rubble (6-12") 8. Sand, silt, clay
Cobbl e enbeddedness (Gasket effect)
0 gasket: Cobbl e easily noved, resting and surrounded by |arge

substrate (greater than 0.25 inch).

| /4 gasket: Cobble still easily nmoved, however, |/4 of surface
area surrounded by sand and fine materi al

| /2 gasket: Cobble difficult to move with hand or foot; 1/2
of surface area lost to sand and fine materi al

3/4 gasket: Cobble very difficult to move; 3/4 of surface
material lost to sand and fine materi al

Ful | gasket: Cobble alnost inpossible to dislocate from streanbed
surface area needed for aquatic insect habitat al nost
conpl etely choked off or elimnated;, "gasket" of

sedi nent even with upper surface of cobble.

12



tenperatures, water velocity, depth, and mjor substrate types
were conpared with the probability-of-use curves devel oped by
Bovee (1978) for juvenile rainbowsteel head. The curves represent
an optinum froma wde range of juvenile rainbow steel head
habitats and may not reflect the optimum juvenile steel head
habitat in any particular stream system (Figure 3). However

these curves are currently enployed by the |daho Departnent of
Fish and Game and, in order to keep habitat evaluation techniques
conparable, were also used here. The results in this report will
describe optinum conditions as those being greater than 0.8 and

t he suboptinum condition or range being less than 0.8 on the
juvenile steel head probability-of-use curves. The effects of
cobbl e enbeddedness or sedinent content on salnonid habitat was
described by Bjornn et al. (1977) and their results will be used in
assessing substrate conditions of the streans inventoried during
the present sanple season. A gasket effect of 25%or greater will
indicate that steelhead habitat is being reduced. Pool/riffle
ratio of 40:60 to 60:40 is generally considered to provide
suitable holding area and habitat diversity for both juvenile

sal monids and benthic invertebrates, which are utilized as prey
itenms by the salnonids. Periphyton abundance can indicate
relative prinmary production and will be used as such in the
results. Zero to 30% periphyton coverage will indicate |ow

primary production, 30%to 60% noderate primary production, and
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greater than 60% high primary production.

WATER CHEM STRY DATA

Water sanples were collected from 13 sanple stations during 1984.
The 1982 (Kucera et al., 1983) and 1983 (Fuller et al., 1984)
inventories found that water quality in the |ower O earwater
Basin streanms was not detrimental to salnonid production.
Therefore, during the 1984 inventory, water sanples were not
collected in the |ower stream reaches but were chosen to represent
the higher upstreamareas. Water sanples were collected in 1-qt
plastic jugs, |abeled, cooled in ice chests, and transported to
the University of Idaho Analytical Laboratory where they were
anal yzed within 24 hours. Al water sanples were taken during
m d- Sept enber and early Cctober. Paraneters neasured,

net hodol ogy, and detection linits are presented in Table 3.
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Table 3. Water sanple analysis outlining constituents neasured,
met hods of detection, and detection limts for sanples
taken from G ear Creek, O ofinoCeek, and the Potlatch
River, I|daho, 1984.

Consti t uent Det ection Method Det ec_t_i on. L| mt
Car bonate, O3B Titrinetric-H2SO4 and

phenol pht hal ei n 0.22 ny/l
Bi carbonate, HCOB Titrimetric-HSO and

met hyl orange 0.09 ny/l
Sulfate, SO4 Turbidinmetric 1.0 no/l
Nitrate, NC3 Col orinetric, automated,

cadm um reduction 0.01 ny/l
O thophosphate, PO4 Colorinmetric, autonated

ascorbic acid 0.01 ny/l
Chloride, C Titrimetric- Sliver nitrate

and potassi um chronate 0.01 ny/l
Calcium Ca I nductively Coupled Pl asna-

Atom ¢ Em ssion Spectroneter 0.15 my/|
Magnesi um My I nductively Coupled Plasma-

Atom ¢ Em ssion Spectroneter 0.25 ny/l
Sodi um Na I nductively Coupled Pl asna-

At om ¢ Em ssion Spectromneter 0.10 ny/l
Pot assium K I nductively Coupl ed Pl asna-

Atom ¢ Em ssion Spectromneter 0.05 ny/l
Total Dissol ved Gavinetric
Sol i ds 10.0 ny/l
pH Colorinetric 0.1 unit



RESULTS AND DI SCUSSI ON

Stream Narrative-Cear Creek System

CLEAR CREEK

Clear Creek (Figure 4) is approximately 33 kmin length and
contains 264 kmof tributary streams. The streamflows in a
southwesterly direction fromthe source on the southwest slope of
Lookout Butte to SK 13. There it turns, flow ng northwesterly,
and discharges into the Mddle Fork of the Clear-water River at

RK 3.2. The lower 6 kmof Cear Creek flow through the Nez

Perce Reservation. Three tributaries, Lietch Creek, Little

Cedar Creek, and Big Cedar Creek flow into the lower 12 kmof O ear
Creek. These tributaries drain a watershed of private |and
utilized for farmng and grazing. The upper 17.7 kmof O ear
Creek flows within the Nez Perce National Forest. \West Fork O ear
Creek, South Fork Cear Creek, Mddle Fork Cear Creek, Pine Knob
Creek, and Browns Spring Creek are the major tributaries to upper

Cear Creek.

Upper Clear Creek flows through a forested, steep, mountain
terrain. Logging and livestock grazing are the prinmary |and use
activities within the upper drainage. Access into upper O ear
Creek is limted. Generally, the upper reach supports a well

devel oped riparian habitat.
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Resi dences are |ocated along the lower 14 kmof Cear Creek and a
road parallels this streamreach. Livestock are penned at several
| ocations adjacent to the [ower reach and overgrazing has reduced

or removed nost of the riparian vegetation in this area.

The U S. Fish and Wldlife Service operates the Kooskia Hatchery,
a spring chinook salnon hatchery, near the mouth of COear Creek.
Returning adult chinook and steel head are captured in an electric
wei r below the hatchery; steelhead are allowed to pass above the
weir while chinook are spawned in the hatchery. Qccasionally,
during extrenme flows, chinook have escaped the weir and spawned

upst ream

Mir phy and Metsker (1962) visually surveyed Cear Creek, Big Cedar
Creek, West Fork Clear Creek, South Fork Cear Creek, Mddle Fork
Clear creek, and Pine Knob Creek for the ldaho Department of Fish
and Gane. They calculated the total anount of spawning gravels
available to both rainbow steel head and chinook salnon.  They

al so gave general descriptions of the watershed, noting that [ogging
activities and natural erosion had caused considerable siltation

in Cear Creek.

Mal | et (1974) estimated abundance of spawning gravels and
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fishing pressure by sports fishernen in Cear Creek, South Fork O ear

Creek, Mddle Fork Cear Creek, and Pine Knob Creek.

Martin (1976) conducted an ocul ar survey for the |daho Departnent
of Fish and Gane and the Nez Perce National Forest on Cear Creek,
South Fork Cear Creek, Mddle Fork Cear Creek, and Pine Knob
Creek. He described several stream substrate conponents on each
creek. He also estinated available spawning habitat, benthos

quality, and used angling techniques to determne the fish species

present.

The U S. Forest Service (1980) visually surveyed the Oear Creek
drainage within the National Forest boundaries. Their survey described
by elevation: stream substrate characteristics, pool quality,

channel stability, and barriers to anadronous fish mgration.

The U S. Fish and Wldlife Service (1981) conducted anadromnous
fish habitat and popul ation surveys on the [ower 12.5 km of C ear
Creek. They also nodel ed the effects of inproved flow regi mes
and riparian and instream enhancement on anadromous fish

production in the | ower reach.
During the present inventory, four sanple stations were established

on the mainstem of ear Creek. Stations # and #2, inventoried

during 1982, were representative of the [ower inpacted reach of

20



Cear Ceek. The streamflowed through a wide flood channel
riparian habitat was denuded or |imted, sunmer tenperatures could
be stressful to anadronous sal nonids, and actual bionass of

rai nbowsteel head was |ow. The middle station, typical of |ow

i npact rather pristine conditions for this system supported a
good popul ation of rainbow steel head. Standing crop of both
overyearling and subyearling rainbow steel head ranked fourth of
the streams sanpl ed during 1984 (Appendices-Tables 1 and 2). A
hi gh biomass of cutthroat trout was found in the headwaters of
Clear Creek. Streans in this area were generally small, shallow,
shal | ow, noderate gradient streans, possibly acting as nursery

areas for fish inhabiting the deeper waters downstream

Station #1. Station # was established on Oear Creek at SK 2. 4.
Moderate to heavy grazing occurred throughout this reach, riparian
growth was limted, and Oear Creek Road paralleled the sanple

station.

Fish species present in Station #1 were rainbow steel head,

mountai n whitefish, speckled date, |ongnose date, paiute scul pin,
and torrent sculpin. COveryearling rainbow steel head were not
captured in sufficient nunbers to estimate standing crop or density.
Estimated standing crop of subyearling rainbow steel head was 3.4

kg/ha, with a density of 0.17 fish/n2 (Table 4).
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Late sumrer stream flow was 0.85 nB/sec, with noderate variation
in annual flow.  Maxi num summer water tenperature was 21.7 C
approaching the lethal [imt of juvenile rainbow steel head (Bovee,
1978). Mean stream velocity was 53.7 cmsec, within the optinum
range for juvenile rainbow steel head (Bovee, 1978). Stream width
averaged 7.92 m Mean stream depth was 20.0 cm a suboptinum
depth for juvenile rainbow steel head. Instream cover for juvenile
rai nbow st eel head was provided by 19.2% of the stream area
surveyed. Depth and surface turbul ence were the prinmary
conponents of instream cover. El even percent of the stream banks
showed signs of erosion. Overall channel stability was good.

Pool /riffle ratio was 20:80, indicating a lack of holding area

for juvenile salmonids. The mgjor substrate type was small

rubble, a slightly suboptinum substrate size for juvenile rainbow
steel head (Bovee, 1978). Cobbl e enbeddedness was 50% limting to
steel head production (Bjornn et al., 1977). Periphyton was present
on 50% of the substrate, indicating noderate primary production.

The riparian habitat was sparse and provided 10% of the stream section
with shade (Table 5).

Station #2. Station #2 was established at SK 12.4. Sparse patches of
vegetation lined the sanple site, several residences were situated

nearby, and Cear Creek Road paralleled this site.

Fish species present at station #2 were rainbow steel head, paiute
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and torrent scul pin, and speckled date. Overyearling rainbow steel head
were present but not in adequate nunbers for a popul ation estinate.
Esti mated standing crop of subyearling rainbow steel head was 4.7

kg/ha, with a density of 0.13 fish/n2 (Table 4).

Late sumrer stream flow was 0.93 nB/sec, with noderate variation
in annual flow  Maxi num summer water tenperature was 21.7 C,
approaching lethal limts for rainbow steel head (Bovee, 1978).
Water tenperature recorded on the sanpling date, Cctober 11, was
7.2 C Streamwi dth was 9.07 m Mean stream depth was 25.0 cm
within optimum range for juvenile rainbow steel head (Bovee, 1978).
Stream vel ocity averaged 41.1 cmisec, which is within the optinum
range for juvenile rainbow steel head. Instream cover for juvenile
rai nbow st eel head was provided by 9.0% of the stream area

surveyed. Depth was the primry conponent of instream cover.
Thirteen percent of the stream banks showed signs of erosion.
Overal | channel stability was good. The pool/riffle ratio was
10:90, indicating a lack of holding area for juvenile

rai nbow steel head. The nmjor substrate type was snall rubble,

a slightly suboptinmm substrate size for juvenile rainbow steel head
(Bovee, 1978). Cobbl e enbeddedness was 75% limting steel head
production (Bjornn et al., 1977). Periphyton covered 50% of the
avai | abl e substrate, indicating noderate primary production. The
riparian habitat was underdevel oped but provided 30% of the stream

area W th shade (Table 5).
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Station #3. Station #3 was established at SK 18.1, approxinately
100 nmeters above the confluence with South Fork C ear Creek.

Station #3 was |located in a steep narrow canyon, the southern slope
of the canyon was brushy and the northern slope heavily tinbered. A

debris jam was present below the sanple site.

Rai nbow st eel head, cutthroat trout, and paiute sculpin were
captured in station #3. Estimated overyearling rainbow steel head
standing crop was 28.84 kg/ha, with a density of 0.13 fish/ng.
Subyearling rainbow steel head standing crop was 5.66 kg/ha, with
a density of 0.18 fish/nR (Table 4). One juvenile cutthroat

trout was captured (Table 6).

Late sumrer stream flow was 0.42 nB/sec, with noderate annual
streamflow variation. The water tenperature was 9.4 C, which is
suboptimum for steel head production (Bovee, 1978). However, the
tenperature was recorded on Septenmber 27th, and did not represent
maxi mum sunmmer tenperatures. Instream cover was provided by 4.0%
of the streamarea surveyed. Mean water velocity was 40.0 cni sec,
within the optimum range for juvenile rainbow steel head (Bovee, 1978).
The nean streamw dth was 6.02 m Mean depth was 17.5 cm which is
slightly suboptimum for juvenile rainbow steel head (Bovee, 1978).
Cobbl e enbeddedness was zero, optinum for steel head production

(Bjornn et al., 1977). The major substrate types were |arge and
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smal | rubble, the optimum substrate size for juvenile rainbow

steel head (Bovee, 1978). Signs of erosion were present along 10%

of the stream banks. Overall channel stability was fair. A pool/
riffle ratio of 25:75 indicated a lack of holding area for overyearling
rai nbowsteel head. Small pools formed behind boul ders, but nost

of the sanple section was a riffle-run. The gradient for the sanple
section was |ow to noderate. Periphyton covered 20% of the

substrate, indicating low primary production. Al ders, willows,

and herbaceous plants were the primary conponents of the well

devel oped riparian zone and shaded 30% of the stream (Table 6).

Station #4. Station #4 was established on a tributary of the head-
waters of Clear Creek. It was |ocated approxinately 0.4 km from

SK 31.6. The station was bel ow Forest Service Road 286 in a snall
hi gh nmeadow, bordered by brushy tinbered slopes. Wody debris was

abundant in the dear Creek headwaters.

Cutthroat trout and frogs were captured at station #4. Estimated
standing crop of overyearling cutthroat trout was 64.95 kg/ha, with

0.80 fish/n2. Juvenile cutthroat were not observed (Table 5.)

Late sumer stream flow was 0.02 n8/sec, with noderate annual
streamflow variation. Sunmmer water tenperature was 11.1 C, which
i's optimum for juvenile rainbow steel head (Bovee, 1978). Instream

cover was provided by 3.0% of the area surveyed. Signs of erosion
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were present along 40% of the stream banks. Mean water velocity was
19.1 cnisec, an optimm stream velocity for juvenile rainbow steel head
Bovee, 1978). The streamwi dth averaged 1.85 mat |ow flow
Mean depth was 5.8 cm which is at the mninumlimt for rainbow
steel head (Bovee, 1978). Cobbl e enbeddedness was 25% possibly
limting steel head production (Bjornn et al., 1977). The major
substrate types were large and small rubble, which is optinmm for
juvenile rainbowsteel head (Bovee, 1978). The channel stability was
poor to fair, as spring snow nelt undoubtedly would make a marsh of
the small meadow. Stream gradient for the sanple section was |ow
to noderate. The pool/riffle ratio of 25:75 indicated a |ack of
hol ding area for juvenile rainbow steel head. Pools formed bel ow
woody debris. Periphyton was not observed on the substrate,
indicating limted primary production. Sparse patches of noss
covered 2% of the exposed stream substrate. The riparian habitat
was wel | devel oped, consisting of ferns, herbaceous plants, and a

few conifers and shaded 50% of the stream (Table 6).

26



Tabl e 4. Rai nbow steel head trout popul ation statistics of four
sanpl e stations on Cear Creek, a tributary of Mddle

Fork C ear-water River, |daho, 1982, 1984.

Bi ol ogi cal Paraneter Units 1 2 3 4

Density fish/m 0.17 0.13 0.18 0
Standing Crop kg/ ha 3.4 4.7 5. 66 0
Mean Wi ght gm NA 3.7 3.1 0
Mean Length (TL-FL) mm NA NA-78  74-70 0
Age |+ Rai nbow Steel head
2

Density fish/m NA NA 0.13 0
Standing Crop kg/ ha NA NA 28. 84 0
Mean Vi ght gm NA 32.0 21.7 0
Mean Length (TL-FL) mm NA NA-136  132-125 O
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Tabl e 5. Measured physical paraneters of four sanple stations
on Cear Creek, a tributary of Mddle Fork C earwater

| daho, 1932, 1984.

_______________ STATIN
Physi cal Paraneter o 2. 3 4
_____________________________ Vi a_I_u_e_ B Val ue Val ue Val ue -
Station Length (m 90 81 60 60
Station Area (nR) 712. 80 734. 67 361. 20 111. 00
Late Sumer
Stream Fl ow (nB/sec) 0.85 0.93 0.42 0.02
Annual Stream
Fl ow Variation Moderate  Mderate Mderate Mderate
Sumrer Tenp. (O 21.7 21.7 9.4 11.1
Water Velocity (cnfsec) 42.3 41.1 40.0 19.1
Stream Wdth (m 7.92 9.07 6. 02 1.85
Stream Depth (cm 20.0 25.0 17.5 5.8
I nstream Cover (% 19.2 9.0 4.0 3.0
Erodi ng Banks (% 11 13 10 40
Cobbl e Enbeddedness (% 50 75 0 25
Mpj or Substrate Type Sm R Sm R Lg./SmR Lg./SmR
Pool /Riffle Ratio 20: 80 10: 90 25: 75 25: 75
Periphyton Coverage (% 50 50 20 0
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Table 6. Cutthroat trout population statistics of four sanple
stations on Clear Creek, a tributary of Mddle Fork

O earwater River, |daho, 1984.

Bi ol ogi cal Paraneter Units 1 2 3 4

Density fish/ ?n 0 0 0 0
Standing Crop kg/ ha 0 0 0 0
Mean Wi ght gm 0 0 0 0
Mean Length (TL-FL) m 0 0 0 0
Age I+ Qutthroat Trout

2
Density fish/m 0 0 0.003 0.80
Standing Crop kg/ ha 0 0 0.47 64. 95
Mean Vi ght gm 0 0 17.0 8.1
Mean Length (TL-FL) mm 0 0 134-127 95-90
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Bl G CEDAR CREEK

Big Cedar Creek is approximately 12.2 kmin length and contains
14.6 kmof tributary streanms. Big Cedar Creek flows southwesterly,
discharging into Clear Ceek at SK 11.2. The creek originates
within the Nez Perce National Forest and flows through private
lands for the lower 9.5 kmof its length. The upper 6.5 km of
Big Cedar Creek flow intermttently and surface pernanently

at the community of Big Cedar, Idaho. The lower 5.6 km flow
through both forested valley and cleared ranch lands. Livestock
graze throughout the total length of Big Cedar Creek. The
gradient in Big Cedar Creek is lowto noderate. Access to | ower

Big Cedar Creek is provided by Big Cedar Creek Road.

A station was established at SK 1.6, below the Big Cedar Creek
Road. The creek was snmall and brushy, bordered by a grassy north

slope and a sparsely tinbered south sl ope.

Rai nbow st eel head, paiute sculpin, frogs, and crayfish were
captured in Big Cedar Creek. Estimated standing crop of overyear-
l'ing rainbow steel head was 18.54 kg/ha, with a density of 0.09
fish/n2. The estimated standing crop of subyearling rai nbow
steel head was 4.64 kg/ha, with a density of 0.08 fish/n2 (Table
7).
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The Big Cedar Creek systemis probably the nost productive of the
| ower tributary streams. Although the stream was small, stream
side cover was plentiful and the stream was generally well shaded,
whi ch m ght have conpensated for a lack of instream cover.
Standing crop of overyearling rainbow steel head ranked seventh
and standing crop of subyearlings, fifth, of the streams sanpled

during 1984 (Appendi x-Tables 1 and 2).

Late sumer stream flow was 0.04 nB/sec, with noderate variation
in annual stream flow.  The sumrer water tenperature was 16.7 C,
which is within the optimum range for juvenile sal nonids (Bovee,
1978). Instream cover for juvenile rainbow steel head was
provided by 1.3% of the stream area. Erosion of stream banks was
10% Mean water velocity was 21.0 cnmisec, within the optinum
range for juvenile steel head (Bovee, 1978). The average width
during low flow was 2.63 m Mean water depth was 7.9 cm the
mnimum limt for juvenile rainbow steel head (Bovee, 1978).

Cobbl e embeddedness was 50% indicating a siltation problem

whi ch coul d reduce sal nmonid production (Bjornn et al., 1977).

The major substrate type was small rubble with a high content
(25% of sand and silt. These substrate sizes are suboptinum
for juvenile rainbow steel head (Bovee, 1978). Coverage of the
substrate by periphyton was 5% indicating |ow prinmary productivity.
The pool/riffle ratio was 33:66. The pools were small, formng

behind roots or debris. Channel stability was fair, being
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structural ly supported by riparian growh. Deciduous trees and

| ow brush shaded 50% of the sanple section (Table 8).
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Table 7. Rai nbow- st eel head trout popul ation statistics of one
sanple station on Rig Cedar Creek, a tributary of
Clear Creek, Idaho, 1984.

. Station

Bi ol ogi cal Paraneter tbits 1
Age 0+ Rai nbow Steel head

2
Density fish/m 0.08
Standing Crop kg/ ha 4. 64
Mean Wi ght gm 6.1
Mean Length (TL-FL) mm 95-90
Age |+ Rainbow St eel head

2
Density fish/m 0.09
Standing Crop kg/ ha 18. 54
Mean Wi ght gm 19.5
Mean Length (TL-FL) mm 114-107
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Table 8. Measured physical parameters of one sanple station on

Big Cedar Creek, a tributary of Cear Creek, I|daho,

1984.

Physical Parameter 1 ___________
Val ue

Station Length (m 40
Station Area (nR) 105. 20
Late Sunmmer
Stream flow (nB/sec) 0.04
Annual Stream
Fl ow Variation Moder at e
Sumer Tenp. (Q 16. 7
Water Velocity (cnfsec) 21.0
Stream Wdth (m 2.63
Stream Depth (cm 7.9
I nstream Cover (% 1.3
Erodi ng Banks (% 10
Cobbl e Enbeddedness (% 50
Maj or Substrate Type Sm R
Pool /Riffle Ratio 33: 66
Peri phyton Coverage (% 5
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VEST FORK CLEAR CREEK

West Fork Clear Creek is approximately 8.5 kmlong and

contains 24.3 kmof tributary streans. \West Fork

Cear Creek originates on the north slope of Corral Hill

and flows in a northerly direction, discharging into O ear
Creek at SK 17.5. Lost Mule Creek and Hoodoo Creek are the
major tributaries of West Fork Clear Creek. Lost Mile Creek
is 5.0 kmin length, contains 2.8 kmof tributary streans, and
di scharges into West Fork Clear Creek at SK 1.0. Hoodoo

Creek is 7.1 kmin length, contains 4.8 kmof tributary
streams, and discharges into Wst Fork Cear Creek at SK 2.7.
The West Fork Clear Creek drainage flows entirely within the
Nez Perce National Forest. West Fork Clear Creek is located
in a steep, forested, nountainous terrain. The stream has a

hi gh gradient above SK 0.5 which has prevented passage of
anadronous fish (Mirphy and Metsker, 1962). A survey conducted
by the U S. Forest Service (1980) did not docunment the presence
of fish above the gradient barrier. Debris is abundant in West
Fork Clear Creek causing tenporary barriers to fish mgration.
Li vestock grazing and | ogging have occurred in the upper reaches
of West Fork Clear Creek. Access to West Fork Clear Creek is
provi ded by Forest Service Road 650.

A station was established on West Fork Oear Creek at SK 5.4,
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approximately 100 m above Forest Service Road 650. The stream
was typical of the headwater streams; small and shallow in a
high narrow valley, with conifers, principally red cedar,

lining the stream

Cutthroat trout, frogs, and crayfish were captured at the West
Fork Clear Creek sanple station. As in the other cutthroat
streans of this study, standing crop was extremely high

(Appendi x-Table 5). The estimted standing crop of overyearling
cutthroat trout was 51.96 kg/ha, with a density of 0.33 fish/n2.
Subyearling trout were observed but not captured, due to the
inefficiency of the electrofishing equipment to stun the smaller
fish (Tables 9 and 10).

Late summer stream flow was 0.03 n8/sec, wth noderate

variation of annual streamflow The sunmer water tenperature
was 12.2 C, which is within the optimumrange for juvenile

rai nbow st eel head (Bovee, 1978). |Instream cover for
overyearling rainbow steel head was provided by 4.8% of the

total area surveyed. Signs of erosion were observed along 30%
of the stream banks. Overall channel stability was poor.

During spring runoff, the abundant debris can cause considerable
alteration of the streamcourse. Mean water velocity was 18.4
cnisec, an optimum velocity for juvenile rainbowsteel head

(Bovee, 1978). The average streamw dth was 2.04 m Mean stream
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depth was 9.0, close to the mnimumlimt for juvenile rainbow
steel head (Bovee, 1978). Cobble embeddedness was 50% limting
steel head production (Bjornn et al., 1977). The major substrate
type was sand, which is a suboptinum substrate size for juvenile
rai nbowsteel head (Bovee, 1978). The pool/riffle ratio of 33:66
i ndicated the prescence of holding area for juvenile sal monids.
Pool s were formed behind debris jans. The stream gradient at the
sanple site was noderate. Periphyton covered 10% of the
substrate, indicating limted primry production in Wst Fork
Cear Ceek. Mss was present in the stream covering 20% of

the available substrate. The riparian habitat was well

devel oped, conposed primrily of brush, herbaceous plants, and
conifers. Wody debris was abundant in the sanple station (Table

11).
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Tabl e 9. Rai nbow- st eel head trout population statistics of
one sanple station on West Fork Clear Creek, a

tributary of Oear Creek, |daho, 1984,

_____ Station .

Bi ol ogi cal Parameter Units L
__________________________________________________ value .
Age 0+ Rai nbow St eel head

2
Density fish/m 0
Standing Crop kgl ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age |+ Fel nbow St eel head

2
Density fish/m 0
Standi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
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Table 10. CQutthroat trout population statistics of one sanple
station on West Fork Clear Creek, a tributary of Cear
Creek, ldaho, 1984.

. Station
Bi ol ogi cal Paraneter tnits L
_______________________________ Val ue
Age 0+ Cutthroat Trout C
---------------------------- , T
Density fish/m P
Standing Crop kg/ ha :
Mean Vi ght gm 2
Mean Length (TL-FL) mm 2
Age |+ Qutthroat Trout

2

Density fish/m 0.33
Standing Crop kg/ ha 51.96
Mean Wi ght gm 15.9
Mean Length (TL-FL) mm 115- 110
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Table 11. Measured physical paraneters of one sanple station on

West Fork Clear Creek, a tributary of Cear O eek,

| daho, 1984.
R Y.
Physical Paraneter r
____________________________________________________ value ...
Station Length (m 60
Station Area (nR) 122. 40
Late Sumer
Stream flow (nB/sec) 0.03
Annual Stream
Fl ow Variation Moder at e
Sunmer Tenp. (C) 12.2
Water Velocity (cm sec) 18. 4
Stream Wdth (m 2. 04
Stream Depth (cm 9.0
I nstream Cover (9% 4.8
Erodi ng Banks (% 30
Cobbl e Enbeddedness (9 50
Majcr Substrate Type Sand
Pool /Riffle Ratio 33: 66
Peri phyton Coverage (% 10
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HOODOO CREEK

Hoodoo Creek is approximately 7.1 kmlong and |ocated
within the Nez Perce National Forest. The streamflows in
the northeasterly direction to its confluence with Wst Fork
Cear Oreek at SK 2.7. Hoodoo Creek contains 4.8 km

of tributary streams. The Hoodoo Creek watershed is in a
steep, tinbered, nountainous terrain. Logging activities,
including several clear cuts, have occurred in the Hoodoo
Creek watershed. There is an inpassable barrier to
anadronous fish mgration, fornmed by a 23 mstretch of rock
waterfalls, located approximately 1 km from the confluence
wth Wst Fork Cear Creek. The entire length of Hoodoo
Creek flows through a noderate to high gradient, and,
conbined with the abundant debris present, causes tenporary
barriers to fish mgration. Access into Hoodoo Creek is
limted to foot travel with the exception of Forest Service

Roads 650 and 1106.

A sanple station was established at SK 1.7, approximately 100
m above Forest Service Road 650. The snmall, shallow

stream flowed through a high narrow, valley and conifers,

principally red cedar, lined the stream

Frogs and crayfish were captured at the sanple station.
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There were no trout present (Table 12).

Late sumer stream flow was 0.04 nB/sec, wth noderate annual

stream flow variation. The summer water tenperature was 11.7

C, which is within the optinumrange for rainbow steel head.

| nstream cover for juvenile steelhead was provided by 3.17, of

the area surveyed. Bank erosion occurred over 50% of the

stream banks within the station. Mean water velocity was 17.5

cmsec, the optinum velocity for juvenile rainbow steel head

(Bovee, 1978). The average streamwi dth was 2.95 m Mean

water depth was 7.0 cm the mninumlimt for steel head

production (Bovee, 1978). Cobble enbeddedness was 75% and the

maj or substrate type was sand. Both of these substrate conponents

can limt salnmonid production (Bjornn et al., 1977). The high
sedinent levels are attributed to the clear cutting in the Hoodoo
Creek watershed (U.S. Forest Service, 1980). There was no periphyton
coverage on the substrate, indicating low primry production. However,
moss did cover 10% of the available substrate. A pool/riffle ratio of
25:75 Indicated a lack of holding area for juvenile sal monids;

t he pools fornmed behi nd woody debris and boul ders. The

channel stability was rated as fair. Riparian vegetation

consisted of ferns, herbs, and conifers. Shading was provided

by both high canopy and overhanging debris (Table 13).
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Table 12. Rainbowsteel head trout population statistics of one
sanpl e station on Hoodoo Creek, a tributary of West

Fork Clear Creek, |daho, 1984.

o _§t_a}t_i on

Bi ol ogi cal Paraneter Units 1 ______
. value
Age 0+ Rai nbow- St eel head

2
Density fish/m 0
Standing Crop kg/ ha 0
Mean Véi ght gm 0
Mean Length (TL-FL) mm 0
Age I+ Rainbow Steel head

2
Density fish/m 0
Standing Crop kgl ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
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Table 13. Measured physical paraneters of one sanple station

on Hoodoo Creek, a tributary of West Fork Cear Creek,

| daho, 1984.
"""""""""""""""""""""""""""""""" STATION
Physi cal Paraneter L

Val ue
Station Length (m 60
Station Area (nR) 177.00
Late Summer
Stream flow (nB/sec) 0. 04
IA:rI]rc])ijmVarS} ;???n Moder at e
Sumer Tenp. (Q 11.7
VWater Velocity (cnfsec) 17.5
Stream Wdth (m 2.95
Stream Depth (cm 7.0
I nstream Cover (% 3.1
Eroding Banks (% 50
Cobbl e Enbeddedness (% 75
Maj or Substrate Type Sand
Pool /Riffle Ratio 25:75
Periphyton Coverage (% 0
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SQUTH FORK CLEAR CREEK

South Fork Clear Creek is a major tributary in the Cear

Creek drainage, second only to Cear Creek in flow and total
length. South Fork Clear Creek is approximtely 15.2

kmin length and contains 83.8 kmof tributary streans,
including Kay Creek and the West Branch of South Fork O ear
Creek. The entire drainage is located within the Nez Perce
National Forest. South Fork Cear Creek originates on the
sout hwest sl ope of Baldy Muntain and flows northwesterly,
discharging into Clear Creek as SK 18.0. Kay Creek and

Vst Branch of South Fork Clear Creek are the mgjor tributaries
of South Fork Clear Creek. Kay Creek is 7.4 kmlong, contains
16.8 kmof tributary streans, and discharges into South Fork
Cear Creek at SK 5.0. West Branch of South Fork Cear Creek
is 6.7 kmlong, contains 6.0 kmof tributary streans,

and discharges into South Fork Clear Creek at SK 10.2. South
Fork Clear Creek is located in a heavily tinbered, steep,
mount ai nous terrain. The streamgradient is noderate to high.
Several debris jams and small rock waterfalls occur throughout
the length of South Fork Clear Creek. There is a high content
of sedinents in the South Fork Clear Creek which is attributed
to logging activities in the West Branch of South Fork C ear
Creek (Martin, 1976). Martin's (1976) survey deternmnd the
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presence of rainbow steel head and cutthroat trout in the

South Fork Clear Creek. Access into this systemis linmted to

foot travel.

(One station was established on the South Fork Cear Creek at
SK 0.1, just above the confluence with Oear Creek. The
sanpl e station was located in a narrow, heavily tinbered

canyon.

Rai nbow- st eel head and paiute scul pin were captured in South

Fork CGear Creek. Estimated standing crop of overyearling

rai nbow st eel head was 1.51 kg/ha, with a density of 0.01 fish/ng.
Only one subyearling rainbow steel head was captured (Table

14).

Late sumer stream flow was 0.51 nB/sec, wth noderate annual
streamflow variation. The water tenperature was 3.9 C,  which
approaches the mninumlimt for steel head production (Bovee,
1978). However, the tenperature was recorded on Septenber
28th and did not represent maxi mum summer tenperatures.

| nstream cover was provided by 8.4% of the stream area
surveyed. Mean water velocity was 46.2 cnmisec, which is
within the optimm velocity range for juvenile rainbow

steel head (Bovee, 1978). The nean streamwi dth was 5.15 m
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Mean depth was 21.5 cm which is within opti numrange for
juvenile rainbow steel head (Bovee, 1978). Cobble enbeddedness
was 75% and the major substrate type was sand. The high

values for these substrate paraneters can limt steel head
production (Bjornn et al., 1977). Signs of erosion were present
al ong 60% of the stream bank, due primarily to the abundant
topsoi|l along each bank. However, overall channel stability was
fair, as the streamwas contained within a rather narrow canyon.
Periphyton covered 10% of the available substrate, indicating
limted primary production. Mss was present on 20% of the
exposed substrate and along the stream banks. A pool/riffle
ratio of 25:75 indicated a lack of holding area for overyearling
rai nbowsteel head. Pools were fornmed behind boul ders and bel ow
sharp decreases in streamgradient. The overall gradient for

the sanple station was noderate. Al ders, willows, and herbaceous
plants were the primry conmponents of the well devel oped riparian

zone and shaded 30% of the stream (Table 15).
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Table 14. Rai nbow steel head trout popul ation statistics of one

sanpl e station on South Fork O ear

of dear Creek,

1984.

Creek, a tributary

Bi ol ogi cal Parameter

Density

Standing Crop

Mean Vi ght

Mean Length (TL-FL)

Age |+ Rai nbow St eel head

Density

Standing Crop

Mean Vi ght

Mean Length (TL-FL)

0. 003

0.19

6.0
87-83

0.01
1.51
11.7
114-108
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Table 15. Measured physical parameters of one sanple station

on South Fork Clear Creek, a tributary of Cear Creek,

| daho, 1984.

Physi cal Paranet er

Station Length (m
Station Area (nR)

Late Sunmer
Stream flow (nB/sec)

Annual Stream
Fl ow Vari ati on

Sunmer Temp. (O

Water Velocity (cm sec)
Stream Wdth (m
Stream Depth (cm

I nstream Cover (%

Erodi ng Banks (%

Cobbl e Enbeddedness (9%
Maj or Substrate Type
Pool /Riffle Ratio

Peri phyton Coverage (%

49

0.51

Moder at e
3.9
46. 2
5.15
21.5
8.4
60
75
Sand
25: 75
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M DDLE FORK CLEAR CREEK

Mddle Fork Cear Creek is approximately 10.1 kmlong, and
including Solo Creek, contains 18.8 kmof tributary streans.
Mddle Fork Clear Creek is located within the Nez Perce
National Forest. The stream originates at an elevation of
1770 mand flows in a northwesterly direction, discharging
into Clear Creek at SK 21.3. Solo Creek, a primary tributary
of this drainage, discharges into Mddle Fork Cear Creek at
SK 3.0. Solo Creek is 5.3 kmin length and contains 5.5 km of
tributary streams. Mddle Fork Cear Creek flows within a
tinbered, steep, nountainous terrain. Previous |ogging
activities wthin the watershed include several clear cuts.
Martin (1976) and the U S. Forest Service (1980) reported
several debris jams in Mddle Fork Cear Creek just above

the confluence with Solo Creek which mght act as barriers

to anadronous fish mgration. However, the U S. Forest
Service (1980) survey reported the presence of rainbow steel head
above this reach. The overall stream gradient of Mddle Fork
Clear Creek is noderate to high and access into the stream
with the exception of Forest Service Road 286, is limted to

foot travel.
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A sample station was established at SK 6.4, bel ow Forest
Service Road 9703. The sanple section was in a high meadow

bordered by steep tinbered slopes.

Rai nbow- st eel head were the only fish captured in the Mddle
Fork Clear Creek. Estimated standing crop for overyearling
rai nbow st eel head was 9.84 kg/ha, with a density of 0.04 fish/ng.
Subyearling rainbow steel head standing crop was 2.56 kg/ha, with

a density of 0.05 fish/n2 (Table 16).

Late summer stream flow was 0.03 nB/sec, with noderate

variation in annual streamflow.  Summer water tenperature

was 11.7 C, which is optinum for rainbow steel head production
(Bovee, 1978). Instream cover was provided by 1.7% of the

total area surveyed. Signs of erosion were present along 25%
of the stream banks. Mean water velocity was 14.8 cnfsec, an
optimum velocity for juvenile rainbow steel head (Bovee, 1978).

The streamw dth averaged 3.52 mat low flow Mean depth was
6.1 cm which is at the mnimumlimt for rainbow steel head
production (Bovee, 1978). Cobble enbeddedness was 25% possibly
limting steel head production (Bjornn et al., 1977). The maj or
substrate types were large and small rubble, an optinum substrate
size for juvenile rainbowsteel head (Bovee, 1978). The channel
stability was fair; however, the channel would be breached under

high flows. Streamgradient for the sanple station was |ow to
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moderate. Pool /riffle ratio was 17:83 indicating limted holding

area for juvenile rainbowsteel head. Pools were formed bel ow debris.
Peri phyton coverage was zero, indicating poor primry productivity

in Mddle Fork. Sparse patches of nbss were present on 2% of the
exposed substrate. Riparian vegetation consisted of ferns, herbaceous
plants, and conifers and provided approximately 5% of the stream

wi th shade (Table 17).
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Table 16. Rai nbow steel head trout population statistics of one
sampl e station on Mddle Fork Cear Creek, a tributary
of Oear Creek, |daho, 1984.

Station

Bi ol ogi cal Paranet er Units 1
Val ue

Age 0+ Rai nbow St eel head

2
Density fish/m 0.05
Standing Crop kg/ ha 2.56
Mean Wi ght gm 5.4
Mean Length (TL-FL) mm 87-83
Age |+ R nbow S el head

2
Density fish/m 0. 04
Standing Crop kgl ha 9.84
Mean Wi ght gm 23.1
Mean Length (TL-FL) mm 136-129
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Table 17. Measured physi cal

paraneters of one sanple station on

Mddle Fork Cear Creek, a tributary of Cear Creek,

| daho, 1984.

Physi cal Paranet er

Station Length (m
Station Area (nR)

Late Sunmer
Stream flow (nB/sec)

Annual Stream
Fl ow Variation

Summer Tenp. (O

Water Velocity (cnisec)
Stream Wdth (m
Stream Depth (cm

I nstream Cover (%

Erodi ng Banks (%

Cobbl e Enbeddedness (%
Maj or Substrate Type
Pool /Riffle Ratio
Periphyton Coverage (%

0.03

Moder at e
11.7
14.8

3.52
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PINE KNOB CREEK

Pine Knob Creek is approximately 6.5 kmin length and contains
contains 4.0 kmof tributary streans. Pine Knob Creek is

| ocated within the Nez Perce National Forest. The stream
originates on the southern slopes of Pine Knob Muntain

and flows southwesterly, discharging into Cear Creek at

SK 25.7. The Pine Knob watershed is in a forested terrain

and has been severely inpacted by several large clear cuts

and | oggi ng roads, which have resulted in a high sedinent
content throughout the drainage. In the uppernost tributaries,
| oggi ng has occurred right down into the streambed, indicating
sone extrenely poor |ogging practices. (Martin, 1976, U S.
Forest Service, 1980). Overall stream gradient is noderate.
The U S. Forest Service (1980) and Martin's (1976) survey
docunented the presence of cutthroat trout and rai nbow steel head
in Pine Knob Creek. Access to Pine Knob Creek, with the

exception of Forest Service Road 1114, is limted to foot travel.

A station was established on Pine Knob Creek at SK 4.7, just
above Forest Service Road 1114, in a narrow, brushy canyon.
Water quality analysis indicated no |imtations to sal nonid

production (Appendi x-Table 7).
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Cutthroat trout and crayfish were captured on Pine Knob Creek.

An unusual Iy high population of cutthroat trout was supported at
this sanple station (Appendix-Table 5). Estimated juvenile
cutthroat trout standing crop was 71.0 kg/ha, wth a density of
0.53 fish/n2. Subyearling cutthroat trout were observed but not
captured, due to the inefficiency of the electrofishing equi pment

to stun the snaller fish (Tables 18 and 19).

Late summer stream flow was 0.01 nB8/sec, wth noderate
variation of annual streamflow  Summer water tenperature
was 12.2 C, which is optimum for juvenile rainbow steel head
production (Bovee, 1978). Instream cover for juvenile

rai nbow st eel head was provided by 2.9% of the stream area
surveyed. Erosion of the stream banks was 20% and channel
stability was fair. Mean water velocity was 4.8 cnisec, the
mninmum limt for juvenile rainbow steel head (Bovee, 1978).
The average width was 2.78 m Mean water depth was 7.7 cm
which is close to the mninumlimt for juvenile rainbowsteel head
(Bovee, 1978). Cobbl e enbeddedness was 50% and the major
substrate type was sand. The high values for these substrate
parameters can |imt steel head production (Bjornn et al.,
1977).  Periphyton coverage was zero, indicating [ow primary
production. Sparse patches of mobss covered 5% of the exposed
substrate. The pool/riffle ratio of 20:80 indicated a |ack

of holding area for juvenile salnmonids. Generally, pools
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formed behind debris, but a small, man-nade drafting pool was
| ocated at the bottom of this sanple station. The riparian

vegetation was well devel oped, consisting of alders,

her baceous plants, grasses, and conifers and provided 20% of

the streamw th shade (Table 20).
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Table 18. Rai nbow steel head trout population statistics of one
sanpl e station on Pine Knob Creek, a tributary of

C ear Creek, |daho, 1984.

_Station

Bi ol ogi cal Parameter tbits 1 o
Val ue

Age 0+ Rai nbow Steel head
........................ :
Density fish/m 0
Standi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age |+ Rai nbow St eel head
........................ :
Density fish/m 0
Standi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0



Table 19. Cutthroat trout population statistics of one
sanpl e station on Pine Knob Creek, a tributary

of dear Creek, |daho, 1984.

Station
Bi ol ogi cal Parameter tbits L
e value
Age O+ Cutthroat Trout C
""""""""""" ) T
Density fish/m P
Standing Crop kg/ ha Z
Mean Wi ght gm :
Mean Length (TL-FL) nm 2
Age |+ Qutthroat Trout

2

Density fish/m 0.53
Standing Crop kg/ ha 71.10
Mean Vi ght gm 13.4
Mean Length (TL-FL) mm 117-111
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Table 20. Measured physical paraneters of one sanple station

on Pine Knob Creek, a tributary of Cear Creek,

| daho, 1984.

Physical Paraneter -
Val ue

Station Length (m 40

Station Area (nR) 111.20

Late Summer

Stream flow (n8/sec) 0.01

Annual Stream

Fl ow Variation Moder at e

Summer Tenp. (O 12.2

Water Velocity (cnm sec) 4.8

Stream Wdth (m 2.78

Stream Depth (cm 7.7

| nstream Cover (% 2.9

Erodi ng Banks (% 20

Cobbl e Enbeddedness (% 50

Mpj or Substrate Type Sand

Pool /Riffle Ratio 20: 80

Peri phyton Coverage (% 0
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Stream Narrative-Oofino Creek System

CRCFI NO CREEK

Oofino Creek (Figure 5) is one of the larger tributaries of

the lower Clearwater River. Oofino Creek is approxi mtely 82.0
kmin length and contains 542 km of tributary streans.

Oofino Creek originates on the western slopes of Hem ock

Butte and flows westerly, discharging into the O earwater

River at RK 72.4. The town of Orofino, Idaho, is |ocated

at the nouth of Orofino Creek.

The upper 35 km of Oofino Creek flows through the O earwater
National Forest. The lower 47 km flow through Potlatch Forest
Industries, private, and Idaho State | ands. The |ower 6.4 km

of Oofino Creek are within the Nez Perce Reservation.

Wthin the Cearwater National Forest, Oofino Creek flows

westerly through steep, nountainous terrain. Upon |eaving

the National Forest boundaries, Orofino Creek turns north

and flows through a large valley near Pierce, |daho.

Between Pierce and the Nez Perce Reservation boundary,

Oofino Creek flows westerly through a deep, steep sided canyon.

From the reservation boundary to the mouth, the creek wi nds
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through the sanme basin in which Oofino, Idaho is situated.

Several tributaries enter Orofino Creek throughout the canyon
reach. The largest of these, Cow Creek and Poornan Creek,

are the only streans which mght support significant steelhead
production.  The other tributaries, Cook Creek, Cooper Creek,
Cedar Creek, Rudo Creek, Bennett Creek, Rainy Creek, O son Creek,
and Placer Creek, are of a simlar habitat type. They originate
on the plateau above the canyon and flow through farmand and
cattle pastures. Flow during the sumer is reduced and often
intermttent. Although these systens were not inventoried, small
popul ations of brook trout mght be supported in isolated pockets
within the headwaters. The tributaries travel through extrene
gradients within Orofino canyon to their confluence with O ofino
Creek. A mniml amunt of habitat is available at each tributary
mouth for rearing of rainbow steel head. Providing passage for
steel head into these tributaries is not reconmended. Logging is
the primary |and use activity affecting the canyon reach of

Oofino Creek.

The upper Oofino Creek drainage is characterized by tinbered
sl opes and high meadows. This area is inpacted by several |and
use activities. Residences are found throughout the Pierce

val ley. Logging and tinber processing have |ong supported the
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comunity of Pierce. Agricultural activities are limted but
extensive |ivestock grazing occurs within thearea. Several
recreation sites are also found in the upper Oofino Creek
drainage. Tributaries of upper Oofino Creek headwater on the
steep surrounding slopes and generally flow through noderate

to |l ow gradient neadows to their confluence with the mainstem

The I daho Department of Fish and Game stocks upper Oofino Creek
annual |y with catchable size rainbow trout. They have focused
their stocking on streans which receive high recreational use,
primarily Rhodes Creek and Quartz Creek. Two hatchery reared

rai nbow trout were captured during the inventory.

A cataract canyon at SK 8.0 prevents passage of anadronmous fish
into the upper 74 kmof Oofino Creek. The cataract 25 m over

a distance of 152 m A second falls, approximately 3.0 m high,
is located at SK 30.8 on Orofino Creek. Passage at these falls

I's possible but should be evaluated in nore detail.

Wth the exception of the Burlington Northern Railroad tracks,
access from Oofino to Pierce is limted to a few | ogging roads.

From Pierce to SK 62, access is provided by State H ghway 11 and
the Hem ock Butte Road.
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Several studies have been conpleted on the |ower reach of O ofino
Creek.  Murphy and Metsker (1962) deternined the anount of

spawni ng habitat available to anadronous fish between the mouth
of Oofino Creek and the cataract. Mallet (1974) estimated the
abundance of spawning gravels, use by sports fishermen, and gane
fish present in Oofino Creek. The Idaho Departnent of Health
and Wl fare (1980) conducted water quality tests at several

| ocations along Orofino Creek and docunented high fecal coliform
counts bel ow Pierce, ldaho. The U S. Bureau of Reclamation

(1984) determned the anount of habitat available to

anadromous fish if passage over the Orofino Creek cataract was
provided. Fuller et al., (1984) conducted an inventory on Wi skey
Creek, a mgjor tributary to Oofino Creek, for the Nez Perce

Tribe. Their results will not be included in this report.

Seven sanple stations were established on the mainstem of Oofino
Creek; an additional nine stations were established on
tributaries to Oofino Creek and will be discussed in their own
narratives. Electrofishing techniques were not utilized on four
of the [ower stations of Oofino Creek, because the size and flow
of the minsteml|imted the effective use of this nethod.

Therefore, these four lower stations were sanpled by snorkeling.
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Station #1. Station #1 was established at SK 7.4 and sanpl ed
during 1982. Riparian growth was limted and several residences

were |ocated near the sanple site.

Fish species present at station #1 were rai nbow steel head, bull
trout, kokanee salmon, bridgelip sucker, |ongnose date, and
paiute sculpin. The large streamw dth within this station
reduced the effectiveness of electrofishing; therefore, neither

standing crop nor densities were estimated (Table 21 a).

Late sumrer stream flow was 2.15 nB/sec, with noderate variation
in annual flow.  Maxi mum summer water tenperature was 22.2 C,

whi ch approaches the limt of rainbow steel head trout

(Bovee, 1978). \ater tenperature recorded on the sanple date,
Cctober 12, was 8.9 C. Mean streamvelocity was 63.0 cnisec,
greater than the optimum range for juvenile rainbow steel head
(Bovee, 1978). Streamw dth averaged 12.42 m Mean stream depth
was 27.5 cm wthin the optinmum depth range for juvenile

rai nbow st eel head (Bovee, 1978). Instream cover for juvenile

rai nbow st eel head was provided by 20.6% of the stream area
surveyed. Depth and surface turbul ence were the primry
conmponents of instream cover. Eleven percent of the stream banks
were eroded. Overall channel stability was good. The pool/riffle

ratio was 20:80, indicating a lack of holding area for juvenile
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rai nbow-steel head. The major substrate type was snall rubble,

a slightly suboptinum substrate size for juvenile rainbow

steel head (Bovee, 1978). Cobbl e enbeddedness was 25% possibly
limting steel head production (Bjornn et al., 1977). Periphyton
was observed on 65% of the stream substrate, indicating noderate
primary production. Riparian habitat was underdevel oped and

shaded 30% of the stream section (Table 22 a).

Station #2. Station #2 was established above the confluence of
Cook Creek and Orofino Creek at SK 11.7. The station was |ocated
inalarge flood channel, bordered by steep tinmbered slopes. The
overal | gradient at station #2 was low. Overyearling rainbow
steel head, date, and crayfish were observed in station #2

(Table 21 a).

Late summer stream flow was 1.88 nB/sec, with nmoderate variation
is annual streamflow  Water tenperature was 15.0 C, which is
optimum for juvenile rainbowsteel head (Bovee, 1978), but probably
does not represent maxi mum sumrer water tenperature. Mean stream
velocity was 42.9 cmsec, which is within the optimmrange for
juvenil e rainbow steel head (Bovee, 1978). Streamw dth was 12.30
m Mean depth was 35.7 cm close to the optinum depth for
juvenile rainbowsteel head (Bovee, 1978). Instream cover,

consisting primarily of depth, was provided by 31.6% of the total
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area surveyed. The channel butted against a rock wall and the
floodplain, so no erosion was observed. Overall channel stability
was good. Cobbl e enbeddedness was 25% The mmj or substrate type
was |arge rubble, an optimm substrate size for juvenile rai nbow
steel head (Bovee, 1978). The pool/riffle ratio was 70: 30,

i ndi cating abundant hol ding space for juvenile salnmonids. The

pool s formed behind boul ders and sharp drops in stream gradient.

Peri phyton covered 80% of the stream substrate, indicating high
primary production. The riparian vegetation was sparse, consisting
of a few conifers, alders, grasses, and herbs. Twenty percent of the

sanpl e section was shaded (Table 22 a).

Station #3. Station #3 was established above the confluence of

Cedar Creek and Orofino Creek at SK 15.4. The station was | ocated

in a noderately sized flood channel, confined by a steep,

tinbered, canyon wall and the enbankment supporting railroad

tracks. The overall gradient at station #3 was | ow. One overyearling
rai nbow st eel head, date, and sculpin were observed in station #3
(Table 21 a).

Late sumrer stream flow was 1.85 nB/sec, with noderate variation

in annual streamflow. \ater tenperature was 7.2 C, which is

suboptinum for juvenile rainbowsteel head production (Bovee,

1978). However, the tenperature was recorded on Septenber 25,
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and may not represent maximum summer tenperatures. Mean stream
velocity was 28.6 cnisec, within the optinumrange for juvenile
rai nbow st eel head (Bovee, 1978). Streamwi dth was 13.34 m

Mean depth in late summer was 48.4 cm wthin the optimm depth
range for juvenile rainbow steel head (Bovee, 1978). Instream
cover, consisting primarily of depth, was 45.4% of the total
area surveyed. Signs of eroding banks were not evident and
overall channel stability was good. Cobble enbeddedness was 25%
The major substrate type was |arge rubble, the optimm substrate
size for juvenile rai nbow steel head (Rovee, 1978).  There was not
a definite division between pool and riffle at station #3; the
section was primarily a run with uniformdepth. Periphyton was
observed on 80% of the stream substrate. Riparian habitat was

absent fromthe sanple section (Table 22 a).

Station #4. Station #4 was established above the confluence of
Cow Creek and Orofino Creek at SK 30.8. The station was |ocated
in a steep sided canyon just below the second falls on Orofino
Creek. Water quality analysis indicated no linitations to

sal noni d production (Appendi x-Table 8).
The large plunge pool below the falls was snorkel ed.

Approxi mately 10 overyearling rainbow steel head, 6 overyearling

brook trout, 5 subyearling brook trout, date, and scul pin
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were observed. Because of excessive depth, neasurenents of the

physi cal habitat were prevented.

A second station was established just below the plunge pool.
Habitat parameters were neasured here and snorkeling was used
to identify fish. Three overyearling rainbowsteel head, 4
subyearling rainbow steel head, 3 overyearling brook trout,

date, and scul pin were observed at this station (Tables 2la and

23a).

Late sumer stream flow was 1.35 n8/sec, with noderate variation
in annual flow. \Water tenperature was 14.4 C, which is optinmm
for juvenile rainbow steel head (Bovee, 1978). Mean stream
velocity was 81.2 cmisec, greater than the optimm velocity

for juvenile rainbow steel head (Bovee, 1978). Stream wi dth was
5,67 m Mean stream depth was 29.4 cm wthin the optimm range
for juvenile rainbow steel head (Bovee, 1978). Instream cover
for juvenile rainbow steel head was provided by 15.9% of the
total area surveyed. Eroding banks were not observed. The
channel was confined within a steep canyon and channel stability
was excellent. Cobbl e enmbeddedness was 25% The major substrate
type was | oose gravel, a slightly suboptinum substrate size for
sal noni d production (Bovee, 1978). There was not a definite

division between pool and riffle at station #4; the section was
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primarily a run of uniformdepth. Periphyton was present on 60%
of the substrate, indicating noderate primary production. G asses
and al ders provided sonme riparian habitat and shaded 1% of the

stream (Table 22 a).

Station #5. Station #5 was established above the confluence of Fl at
Creek and Orofino Creek at SK 40.1. The station was bordered by a
wi de meadow and a steep tinbered slope. Oofino Creek was wide,
neandering, and slow throughout this section. Five overyearling

rai nbow st eel head, 1 subyearling rainbow steel head, 3 overyearling
brook trout, 2 subyearling brook trout, and date were observed
(Tables 21 b and 23 b).

Late summer stream flow was 1.11 nB/sec, with noderate annual
flow variation. Sunmer water tenperature was 15.0 C, which is
optimum for juvenile rainbow steel head production (Bovee, 1978).
Stream velocity was 30.9 cnmsec, an optinmumvelocity for juvenile
rai nbow st eel head (Bovee, 1978). Streamwidth was 10.01 m Mean
stream depth was 35.9 cm an optimm depth for juvenile

rai nbow st eel head (Bovee, 1978). Instream cover for juvenile

rai nbow st eel head was provided by 15.9% of the total area
surveyed. Depth and undercut banks were the primary conponents of
instream cover. Fifty percent of the stream banks showed signs

of erosion. Overall channel stability was fair. Cobble
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enbeddedness was 25% The najor substrate type was snal |

rubble, a slightly suboptimm substrate size for juvenile-steel head
(Bovee, 1978). Pool/riffle ratio was 80:20, indicating available
holding area but |imted habitat diversity, for juvenile rainbow
steal head.  Periphyton was present on 100% of the substrate,
indicating high primary production. The riparian habitat was well
devel oped and consisted of alders, grasses, and herbs. One percent

of the stream section was shaded by riparian vegetation (Table 22
b).

Station #6. Station #6 was established just within the O ear-water
National Forest boundary at SK 50.5. The lower part of the station
was below a series of fast, noderate-sized falls, bordered by a
canyon wall and a road embankment. The upper half of the

station was in a brushy, riffle-run area. Vater quality analysis

indicated no limtation to salmonid production (Appendix-Table
9.

Rai nbow- st eel head, brook trout, |ong nose dace, speckled date
and paiute sculpin were captured at station #6. The

el ectrofishing efficiency may have been affected by |ow

conductivity and the deep plunge pools in this station.
Estimated standing crop of overyearling rainbow steel head was

18.25 kg/ha, with a density of 0.03 fish/n2. No subyearling
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rai nbow st eel head were captured (Table 21 b). Estinmated standing
crop of overyearling brook trout was 4.23 kg/ha, with a density

of 0.01 fish/n2. No subyearling brook trout were captured
(Table 23 Db).

Late summer stream flow was 0.45 nB/sec, with noderate variation
in annual flow.  Summer water tenperature was 15.5 C, which is
optimum for juvenile rainbow steel head production (Bovee, 1978).
Mean stream velocity was 38.6 cnisec, the optinum velocity for
juvenile rainbowsteel head (Bovee, 1978). Streamwi dth was 4.93 m
Mean stream depth was 23.6 cm w thin the optinum range for
juvenile rainbow steel head (Bovee, 1978). Instream cover for
juvenil e rainbow steel head was provided by 9.4% of the stream

area surveyed. Surface turbulence and depth were the prinary
conponents of instreamcover. Five percent of the stream banks
showed signs of erosion. Overall channel stability was good.
Cobbl e enbeddedness was 25%  The mjor substrate types were |arge
boul der, large rubble, snall rubble, and large gravel, within

the optinum substrate size range for juvenile rainbow steel head
(Rovee, 1978). The pool/riffle ratio was 17:83, indicating a

| ack of holding area for juvenile rainbow steel head.

Periphyton was observed on 5% of the stream substrate. Above

the series of falls, the riparian habitat was well devel oped,

consisting primarily of alders. Thirty percent of the stream
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section was shaded by the riparian vegetation (Table 22 b).

Station #7. Station #7 was established above the confluence of
Rosebud Creek and Orofino Creek at SK 62.5. The station was

| ocated approxinmately 100 m above Forest Service Road 5170 in a
narrow, brushy valley, bordered by steep, tinbered slopes. Water
quality analysis indicated no |limtations to sal nonid production
(Appendi x- Tabl e  10).

The el ectrofishing equi pment was ineffective in this section,
possibly due to the low conductivity of the water. However,

rai nbow st eel head and brook trout were observed (Table 21 b and
23 b).

Late sumer stream flow was 0.44 nB8/sec, wth noderate annual
flow variation. Sunmer water tenperature was 13.9 C, which is
optinum for juvenile rainbowsteel head (Bovee, 1978). Mean
stream vel ocity was 43.8 cnfsec, within optimm velocity range
for juvenile rainbow steel head (Bovee, 1978). Stream w dth was
4.87 m Mean stream depth was 17.1 cm slightly suboptinum
for juvenile rainbowsteelhead (Bovee, 1978). Instream cover
was provided by 5.6%of the total area surveyed. Overhanging
vegetation and surface turbulence were the primry conponents

of instreamcover. Eroding banks were not evident. Overall
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channel stability was good. The average gradient was low to
noderate.  Cobbl e enbeddedness was CS,, allowing for high

steel head production (Bjornn et al., 1977). The nmjor substrate
type was |arge rubble, an optinmum substrate size for juvenile
steel head production (Bovee, 1978). The pool/riffle ratio was
50:50, indicating available holding area and good habitat
diversity for juvenile rainbow steel head. Pools formed bel ow
debris, boulders, and sharp drops in gradient. Five percent of
the substrate was covered with periphyton. The riparian

habitat was wel|l devel oped, consisting of alders, herbs, grasses,
and sone conifers. Approxi mately 30% of the stream was shaded
(Tabl e 22b).
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Table 21 (A). Rainbow steel head popul ation statistics of seven
stations on Oofino Creek, a tributary of the

Cearwater R ver, |daho, 1982, 1984.

Bi ol ogi cal Paraneter hits l 2 3 4

Age 0+ Rai nbow St eel head E E
2

Density fish/m P 0 0 P

r r

Standing Crop kg/ ha e 0 0 e

S s

Mean Wi ght SK e 0 0 e

n n

Mean Length (TL-FL) mm t 0 0 t

Age 1+ Rai nbow St eel head R R R R

------------------------ B B B B
2

Density fish/m P P P P

r r r r

Standing Crop kgl ha e e e e

S S s s

Mean Wi ght gm e e e e

n n n n

Mean Length (TL-FL) mm t t t t
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Table 21(B). Rainbow steel head trout population statistics of
seven sanple stations on Orofino Creek, a

tributary of the Cearwater River, [daho, 1982,

1984,
.. Sation
Bi ol ogi cal Paraneter Units 5 6 T
N LS value _ Value
Age 0+ Rai nbow St eel head R R
"""""""""""" ) B B
Density fish/m 0
P P
Standing Crop kgl ha r 0 r
Mean Vi ght gm g 0 2
Mean Length (TL-FL) mm tﬁ 0 E
Age 1+ Rai nbow Steel head R R
"""""""""""" ) B B
Density fish/m P 0.03 P
Standing Crop kg/ ha (r; 18. 25 r(Se
Mean Wi ght gm e 20.0 e
Mean Length (TL-FL) mm ? 154- 146 ?
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Table 22 (A). Measured physical paraneters of seven sanple
stations on Oofino Creek, a tributary of the

C earwater River, l|daho, 1982, 1984.

________________ STATION .
Physical Paranet er 1 2 3 4
Value  Value  Value  Value
Station Length (m 81 55 50 65
Station Area (n2) 1006.02  676.50  667.00  368.55
Late Summer
Stream Flow (nB/sec) 2.15 1.88 1.85 1.35
Annual Stream
Fl ow Variation Moder at e Mbder at e Mobderate Moderate
Summer Temp. (O 22.2 15.0 7.2 14. 4
Water Velocity (cnisec) 63.0 42.9 28. 6 81.2
Stream Wdth (m 12. 42 12. 30 13. 34 5.67
Stream Depth (cm 27.5 35.7 48. 4 29.4
I nstream Cover (% 20. 6 31.6 45. 4 15.9
Eroding, Ranks (% 11 0 0 0
Cobbl e Enbeddedness m 25 25 25 25
Maj or Substrate Type Sm R Lg. R Lg. R G.
Pool /Riffle Ratio 20: 80 70: 30 Run Run
Periphyton Coverage (% 65 80 80 60
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Table 22 (B). Measured physical paraneters of seven sanple
stations on Oofino Creek, a tributary of the

Cearwater River, |daho, 1982, 1984.

___________ STATION ...
Physi cal Parameter 5 _____________ 6 T
_______________________________ value _ _ Value __ _Value
Station Length (m 94 70 80
Station Area (np) 940. 94 345.10 339. 60
Late Sunmmer
Stream Fl ow (nB/sec) 1.11 0.45 0.44
Annual Stream
Fl ow Variation Moder at e Mbder at e Moder at e
Summer Tenp. (O 15.0 15.5 13.9
Water Velocity (cm's) 30.9 38.6 43. 8
Stream Wdth (m 10. 01 4.93 4. 87
Stream Depth (cm 35.9 23. 6 17.1
I nstream Cover (% 15.9 9.4 5.6
Erodi ng Banks (% 50 5 0
Cobbl e Enbeddedness (% 25 25 0
Maj or Substrate Type Sm R lg/B., 9 Lg.B.G. Lg.R
Pool /Riffle Ratio 80: 20 17: 83 50: 50
Peri phyt on Coverage (% 100 5 5
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Table 23 (A). Brook trout population statistics of seven
stations on Oofino Creek, a tributary of the

Cearwater R ver, ldaho, 1982, 1984.

Bi ol ogi cal Paraneter Units 1 2 3 4

Density fish/ m2 0 0 0 0
Standing Crop kgl ha 0 0 0 0
Mean Vi ght gm 0 0 0 0
Mean Length (TL-FL) mm 0 0 0 0
Age 1+ Brook Trout

Density fish/ m2 0 0 0 0
Standing Crop kg/ ha 0 0 0 0
Mean Wi ght gm 0 0 0 0
Mean Length (TL-FL) m 0 0 0 0
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Table 23 (B). Brook trout population statistics of seven sanple
stations on Oofino Creek, a tributary of the

Cearwater River, |daho, 1982, 1984.

Station.
Bi ol ogi cal Parameter Units 5 6 T
Val ue Val ue Val ue

Age 0+ Brook Trout B B

"""""""""" 2 T T
Density fish/m

_ P 0 P

Standing Crop kgl ha r r

_ e 0 e

Mean Wi ght gm S S

e 0 e

Mean Length (TL-FL) mm n n

t 0 t

Age |+ Brook Trout B B

"""""""""" T T
2

Density fish/m P 0.01 P

r r

Standing Crop kg/ ha % 4.23 g

Mean Wi ght gm e 29.2 e

n n

Mean Length (TL-FL) mm t 145-138 t
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COW CREEK

Cow Creek is approximately 9.7 kmlong, contains 32.0 km
of tributary streans, and is located on private, Idaho
State, and Potlatch Forest Industries |land. The stream
originates on the southeast slope of Denocrat Muntain and
flows southeasterly, discharging into Oofino Creek at SK
29. 7.

Upper Cow Creek provides only a limted anount of habitat for
salmonids. Cow Creek flows through a w de meadow fromits
originto State H ghway 11. Heavy grazing has resulted in a
reduced riparian zone, high water tenperatures, and a high
sediment load. In addition, a few stock tanks interrupt
stream flow. Logging activities in the upper Cow Creek basin
have also contributed to reducing the potential salmonid

rearing area.

Bel ow State H ghway 11, stream conditions are nore favorable
to salnonid production. The stream gradient increases,
providing nore pool-riffle area and the lower reach is not as
severely affected by livestock. However, a logging road
parallels the stream which adds to the sedinent |oad and

di m ni shes sone riparian habitat.

[9.2]
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Nel son Creek, Bargamain Creek, and Harvey Creek are the nmjor
tributaries to Cow Creek. Nelson Creek is 4.3 km | ong,
contains 1 kmof tributary streans, and discharges into Cow
Creek at SK 2.3. Bargamain Creek is 4.0 kmlong, contains
4.7 kmof tributary streams, and discharges into Cow Creek at
SK 3.3. Harvey Creek is 4.0 kmlong, contains 0.7 km of

tributary streanms, and discharges into Cow Creek at SK 5.0.

Al three major tributaries are heavily inpacted by |ogging

activities. Logging debris often chokes flow within the streans.
Road buil ding has severely reduced the riparian habitat and added
to sedinent load. Rearing habitat prior to |ogging was probably

limted by lowflow, but is reduced even nore by the present |ogging

activities.

A sanple station was established on Cow Creek at SK 1.0, bel ow
Cow Creek Road. The Cow Creek station was narrow, brushy,
and bordered by sparsely tinbered slopes. Debris was

abundant in the sanple station.
Rai nbow- st eel head, brook trout, paiute sculpin, and crayfish

were captured in Cow Creek. Estimated standing crop of

overyearling rainbow steel head was 22.37 kg/ha, with a density
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of 0.08 fish/nR2.  Subyearling rainbow steel head standing crop
was 3.12 kg/ha, with a density of 0.04 fish/n2 (Table 24).
Estimated standing crop of overyearling brook trout was 2.00

kg/ha, with a density of 0.01 fish/n2 (Table 25).

O the streans sanpled during 1984, Cow Creek rated sixth in
standing crop of both subyearling and overyearling rai nbow

steel head (Appendicies Table 1 and 2). Although these fish

were probably resident rainbow trout, since Cow Creek is above
Oofino Falls, no distinction between the two strains of trout

was noted. The sanple section was covered with a thick

riparian canopy which, in all likelihood, offered the greatest
cover for these sal nonids; conpensating for |ack of instream cover,

pool habitat, and shallow nean depth.

Late summer stream flow was 0.04 nB/sec, with noderate
variation of annual streamflow  Sunmer water tenperature
was 15.0 C which is optinum for juvenile rainbow steel head
(Bovee, 1978). Mean water velocity was 12.2 cmsec, within
the optimum velocity range for juvenile steel head (Bovee,
1978). The average streamw dth at low flow was 2.93 m
Mean water depth was 10.4 cm approaching the m nimum

| evel for juvenile steel head production (Bovee, 1978).
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| nstream cover for juvenile rainbow steel head was

provided by 8.3%of the total area surveyed. Subnerged

rocks and debris were the primary conponents of instream

cover. Eroding banks were not apparent, as the riparian
growth provided firmbank structure. The channel stability
was fair. Cobble enbeddedness was 50% which is limting

to steelhead production (Bjornn et al., 1977). The najor
substrate types were large and snall rubble, the optimm
substrate size for juvenile rainbow steel head (Bovee, 1978).
The pool/riffle ratio was 20:80, indicating a |ack of holding
area for juvenile rainbowsteelhead. Pools were formed bel ow
debris jans.  Periphyton covered 25% of the substrate, indicating
low to noderate primary production. Mss was present on all of
the exposed stream substrate. The well devel oped riparian

habi tat consisted of alders, wllows, herbaceous plants, and
grasses. (One hundred percent of the stream was shaded by the

low to intermedi ate canopy (Table 26).
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TAbl e 24. Rainbow Steel head trout population statistics of
one sanple station on Cow Creek, a tributary of

O ofino Creek, |daho, 1984.

Station

Bi ol ogi cal Parameter units L
.................................................... value
Age 0+ Rai nbow %t eel head

2
Density fish/m 0.04
Standing Crop kg/ ha 3.12
Mean Wi ght gm 7.8
Mean Length (TL-FL) mm 94- 89
Age |+ Rei bow St eel head

2
Density fish/m 0.08
Standing Crop kg/ ha 22. 27
Mean Wi ght gm 26.1
Mean Length (TL-FL) mm 149- 141
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Table 25. Brook trout population statistics of one sanple
station on Cow Creek, a tributary of Oofino

Creek, |daho, 1984.

Station

Bi ol ogi cal Paramneter kits L
e e Val ue__
Age 0+ Brook Trout

2
Density fish/m 0
St andi ng Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age 1+ Brook Trout
Density fish/ m2 0.01
Standing Crop kg/ ha 2.00
Mean Wi ght gm 35.0
Mean Length (TL-FL) mm 167-161
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Table 26. Measured physical paraneters of one sanple station

on Cow Creek, a tributary of Oofino Creek, Idaho,

1984.
T STATION
Physical Parameter .

 value
Station Length (m 60
Station Area (nR) 175. 80
Late Sunmmer
Stream flow (nB/sec) 0.04
Annual Stream
Fl ow Variation Mbder at e
Sunmer Tenp. (C) 15.0
Vater Velocity (cnisec) 12.2
Stream Wdth (m 2.93
Stream Depth (cm 10. 4
I nstream Cover (% 8.3
Erodi ng Banks (% 0
Cobbl e Enbeddedness (% 50
Maj or Substrate Type Lg/Sm R
Pool /Riffle Ratio 20: 80
Periphyton Coverage (% 25
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creek appears to be restored to its natural condition.

Late summer stream flow was 0.06 nB/sec, with noderate variation
in annual stream flow.  Surmer water tenperature was 14.4 C, which
is optinum for juvenile rainbow steel head production (Bovee,

1978). Mean water velocity was 26.7 cmisec, an optinum velocity
for juvenile rainbowsteelhead (Bovee, 1978). The average stream
width at low flowwas 3.05 m Mean water depth was 7.4 cm
approaching the mninumlimt for juvenile steel head (Bovee,

1978). Instream cover for juvenile rainbow steel head was provided
by 1.4%of the stream area surveyed. Surface turbul ence was

the primary conponent of instreamcover. Fifty percent of the
banks showed signs of erosion. The channel stability was fair.
Cobbl e enbeddedness was 50% which can linmt steel head production
(Bjornn et al., 1977). The mmjor substrate type was small rubble,
a slightly suboptinum substrate size for juvenile rainbow steel head
(Bovee, 1978). The pool/riffle ratio of 33:66 indicated that

hol ding mght be Iimting for juvenile rainbow steel head. Pools
formed bel ow debris jans and sharp decreases in gradient.
Periphyton was not observed in the stream indicating |ow primry
production. However, noss covered 60% of the exposed substrate.
The riparian habitat was well devel oped and consisted of alders,
herbaceous plants, and conifers. The |ow canopy provided 40% of

the streamw th shade (Table 29).

91



Table 27. Rainbow steel head trout population statistics of
one sanple station on Poorman Creek, a tributary

of Oofino Creek, |daho, 1984.

. Station
Bi ol ogi cal Paraneter tits L
. value
Age 0+ Rel nbow 5t eel head

2

Density fish/m 0.13
Standing Crop kg/ ha 1.13
Mean Wi ght P 0.9
Mean Length (TL-FL) mm 50- 48
Age |+ Rai nbow Steel head
Density fish/ m2 0.09
Standing Crop kg/ ha 24.90
Mean Wi ght P 26. 8
Mean Length (TL-FL) mm 139-132
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POORVAN  CREEK

Poorman Creek is approximately 8.3 kmin length and

contains 34.3 kmof tributary streams. The Poorman Creek

drainage flows through private, Idaho State, and Potlatch Forest

I ndustry owned | ands. Poorman Creek originates on the southern
slope of Bald Muntain and discharges into Oofino Creek at SK
34.3. MCauley Creek and Hay Creek are the major tributaries to
Poorman Creek. M Cauley Creek is 8.0 kmlong, contains 9.7 km

of tributary streams, and discharges into Poor-man Creek at

SK 0.7 Hay Ceek is 4.7 kmlong, contains 2.0 kmof tributary
streans, and discharges into Poorman Creek at SK 3.0. Canpbells
Pond, a recreation pond admnistered by the Potlatch Forest
Industries, is located on Hay Creek at SK 2.0, and is an inpassable
barrier to anadromous fish mgration. The |daho Department of
Fish and Gane stocks catchable size rainbow trout in Canpbells
Pond. Poorman Creek flows through a tinbered, hilly terrain. The
Poorman Creek watershed is used extensively for |ogging, and
|ivestock graze in the upper reaches of the stream The overal
gradient of Poorman Creek is noderate. Access to Poornan

Creek is limted. There are |ogging roads above Poornman Creek but

they're subject to closure upon conpletion of the |ogging contract.
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A sample station was established on Poorman Creek at SK 2.7. The
narrow, brushy creek was bordered by steep hills. The western
sl ope was extensively logged and the eastern slope was timbered.

The Poorman Creek sanple section was relatively free of debris.

Rai nbow- st eel head and brook trout were captured in Poornman Creek.
Estimated standing crop of overyearling rainbow steel head was 24.90
kg/ha, with a density of 0.09 fish/nR2.  Subyearling rai nbow

steel head standing crop was 1.13 kg/ha, with a density of 0.13
fish/m (Table 27). Overyearling brook trout standing crop was
estimated at 7.67 kg/ha, with a density of 0.05 fish/n2,

Estimated subyearling brook trout standing crop was 2.80 kg/ha, wth
a density of 0.10 fish/n2 (Table 28).

Poorman Creek provided a relatively unaltered habitat for salnonid
production. Standing crop of overyearling rainbow steel head was
ranked fifth (Appendix-Table 1) and standing crop of subyearling
rai nbow st eel head ranked eighth (Appendix-Table 2) of the streams
sanpl ed during 1984. Standing crop of overyearling brook trout
ranked sixth (Appendi x-Table 3) and subyearling standing crop
ranked fourth (Appendix-Table 4) of the 13 sanple stations where
brook trout were present. Al though Poorman Creek has been subject
to intensive logging, old logging roads are now revegetated and

present road construction is kept far above the streanbed. The
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Table 28. Brook trout population statistics of one sanple
station on Poorman Creek, a tributary of Oofino

Creek, |daho, 1984.

Station
Bi ol ogi cal Parameter wits 1 -----
e Value
Age 0+ Brook Trom
2
Densi ty fish/m 0.10
Standing Crop kg/ ha 2.80
Mean Vi ght gm 2.7
Mean Length (TL-FL) m 75-72
Age 1+ Brook Trout
_ 2
Density fish/m 0.05
Standing Crop kg/ ha 7.67
Mean Wi ght gm 15.6
Mean Length (TL-FL) mm 121-114
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Table 29. Measured physical parameters of one sanple station

on Poorman Creek, a tributary of Orofino Creek,

| daho, 1984.
A
Physi cal Paranreter 1 ________
_______________ Val ue
Station Length (n)60 --------
Station Area (nR) 183. 00
Late Summer
Stream flow (nB/sec) 0. 06
é?gsvmVarSit {rﬂe iagnn Moder at e
Sunmer Tenp. (C) 14. 4
Water Velocity (cnlsec) 26.7
Stream Wdth (m 3.05
Stream Depth (cm 7.4
I nstream Cover (% 1.4
Erodi ng Banks (% 50
Cobbl e Enbeddedness (% 50
Mpj or Substrate Type Sm R
Pool /Riffle Ratio 33: 66
Periphyton Coverage (% 0
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QUARTZ CREEK

Quartz Creek, one of the major tributaries of Oofino Ceek,

is approximately 12.0 kmin length and contains 57.9 km

of tributary streams. The Quartz Creek drainage flows through
private, National Forest, ldaho State, and Potlatch Forest
Industries lands. Quartz Creek flows southeasterly fromits
originin the Bald Muntain area to its confluence with O ofino
Creek at SK 42.5.

Three Mle Creek and Trail Creek are the principal tributaries
to Quartz Creek. Three Mle Creek is 4.0 kmin length, contains
0.7 kmof tributary streams, and discharges into Quartz Creek

at SK 2.0. Trail Ceek is 6.3 kmlong and contains 26.8 km of
tributary streans. The Trail Creek systemis typical of upper
O ofino Creek streans, arising on steep slopes and flow ng

t hrough wet| and neadows.

Generally, Quartz Creek flows through a high neadow terrain.
Fromits origin to the Hollywood turnoff, the creek flows
through a relatively w de nmeadow. The creek is typical of
these meadows; it is lined with brush, nmoving slowy and
meandering frequently, and debris is abundant within the

stream channel. Fromthe Hollywood turnoff to SK 3.0, Quartz
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Creek flows through a high use area. Jaype MII, a plywod
plant operated by Potlatch Forest Industries, and a | oading
dock for Burlington Northern Railroad are situated in this
meadow. This stretch is inpacted by heavy traffic both into
the mll and beside the creek. Riparian growh has been
reduced and the streamcarries a high sediment [oad. From

SK 3.0 to the mouth, Quartz Creek flows through a noderate
gradient, narrow canyon reach. R parian growh is again well
devel oped but interrupted by the road paralleling the stream
Al'l of Quartz Creek receives sone fishing pressure, as access
iIs provided along its whole length by State H ghway 11 and the
Bal d Muntain Ski Area Road. Burlington Northern Railroad tracks

also follow nost of the Quartz Creek and Trail Creek systemns.

Two stations were established on Quartz Creek proper and two on
tributaries to Quartz Creek. The stations on Quartz Creek were

representative of the |ower canyon reach and the upper high

neadow area.

Station #. Station # was located at SK 2.7, bordered by a
steep tinmbered west slope and State H ghway 11. Water quality
analysis indicated no [imtation to salnonid production
(Appendi x- Tabl e 11).
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Rai nbow- st eel head, brook trout, |ong nose date, and paiute
scul pin were captured at this station. Estimated standing
crop of overyearling rainbow steel head was 2.43 kg/ha, with

a density of 0.02 fish/nm2. No subyearling rai nbow steel head
were captured (Table 30). Estimated standing crop of juvenile
brook trout was 25.19 kg/ha, with a density of 0.06 fish/n®.

(One subyearling brook trout was captured (Table 31).

This stream section appeared to offer abundant sal monid habitat,
which was not reflected by the standing crop of rainbow steel head
trout. Ample pool habitat and instream cover were avail able.
Primary production was high as the sanple station was downstream
of the logging mll, and released effluents undoubtadly enriched
the stream  Standing crop of overyearling brook trout ranked
third of the 13 sanple stations where brook trout were present
(Appendi x-Table 3). But standing crop of overyearling rainbow
steel head, presunmably resident fish, ranked seventeenth of the
streanms sanpled in 1984 (Appendix-Table 1). The station was

| ocated by a roadside turnoff and |ow standing crop of rainbow
steel head could be related to the noderate fishing pressure

received at this particular site.

Late sumrer stream flow was 0.23 nR/sec, with noderate variation

of annual flow.  Summer water tenperature was 19.4 C, which is
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greater than the optimum for juvenile steel head production (Bovee,
1978). Mean water velocity was 37.6 cnisec, an optimm velocity
for rainbowsteel head (Bovee, 1978). Stream width at |ow flow
was 3.90 m  Mean depth was 16.3 cm which is suboptinmum for
juvenile rainbow steel head (Bovee, 1578). Instream cover for
juvenile rainbow steel head was provided by 14.1% of the total area
surveyed. The stream banks showed no signs of erosion. Overall
channel stability was good at station #1. Cobble enbeddedness
was 75% which is limting to steelhead production (Bjornn et

al., 1977). Myjor substrate types were large rubble, snall
rubble, and large gravel, a slightly suboptimm substrate

size for juvenile rainbow steel head (Bovee, 1978). The pool/
riffle ratio of 50:50 indicated available holding area for
juvenile rainbowsteel head. Pools were formed bel ow boul ders.
Periphyton was evident on 80% of the stream substrate, indicating
hi gh primary production. Mosses were found on 10% of the
exposed stream substrate and stream banks. The riparian
vegetation consisted of sumac, alders, grasses, and herbaceous

pl ants and shaded 15% of the stream channel (Table 32).

Station #2. Station #2 on Quartz Creek was established at SK
10.0, located in a meadow above the Bald Muntain Road turnoff.
Brook trout and paiute sculpin were captured at station #2.

Estimated standing crop of overyearling brook trout was 65.31
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kg/ha, with a density of 0.25 fish/nR. Standing crop of
subyearling brook trout was 2.29 kg/ha, with a density of
0.19 fish/n2 (Table 30 and 31).

Apparently, upper Quartz Creek contains very productive brook
trout habitat. A though no large adults were found and spawning
gravels were mniml, juvenile brook trout were abundant in this
section. Standing crop of overyearling brook trout ranked second
(Appendi x- Tabl e 3) and standing crop of subyearlings ranked fifth
(Appendi x-Tabl e 4) of the 13 sanple stations where brook trout
were present. Mich of the stream was sheltered by grasses and
riparian growth, which offered anmple cover for the char.

Under seedi ng, conpetition, or limts of the physical habitat

m ght have prevented rainbow steel head from occupying this area.

Late sumer stream flow was 0.03 n8/sec, with noderate variation
of annual flow  Summer water tenperature was 13.3 C, optinmum for
rai nbowsteel head production (Bovee, 1978). Mean water velocity
was 10.4 cmsec, which is suboptinmum for juvenile rainbow

steel head (Bovee, 1978). Streamw dth was 1.24 m Mean depth was
19.9 cm wthin the optimm range for juvenile rainbow steel head
(Bovee, 1978). Instream cover for juvenile rainbowsteel head was
provided by 14.0%of the streamarea surveyed. Depth and

over hanging vegetation were the principal conponents of instream
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cover. Erosion was present along 20% of the stream banks.

Overal | channel stability was fair. The major substrate type was
sand, a suboptinum substrate size for juvenile rainbow steel head
(Bovee, 1978). The |ow gradient stream neandered slowy, never
formng a distinct pool-riffle section. Periphyton was not
observed, indicating low prinmary production. Sparse patches of
noss were present on the exposed stream debris. The riparian
habitat consisted of grasses, herbaceous plants, and al ders, and

shaded 85% of the stream (Table 32).
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Table 30. Rainbow steel head trout population statistics of
two sanple stations on Quartz Creek, a tributary

of Orofino Creek, I|daho, 1984.

Station
Bi ol ogi cal Paraneter Units 1 2
_____________________________________ value ______ Value
Age 0+ Rai nbow St eel head
________________________ 5
Density fish/m
. 0 0
Standing Crop kg/ ha
0 0
Mean Wi ght gm
0 0
Mean Length (TL-FL) mm
0 0
Age |+ Rai nbow St eel head
2
Density fish/m 0.02 0
Standing Crop kg/ ha 2.43 0
Mean Vi ght gm 14.2 0
Mean Length (TL-FL) mm 117-111 0
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Table 31. Brook trout population statistics of two sanple
stations on Quartz Creek, a tributary of Orofino

Creek, |daho, 1984.

........ Station .

Bi ol ogi cal Paraneter Units o 2
LR val ue
Age 0+ Brook Trout

2
Density fish/m 0. 003 0.19
Standing Crop kg/ ha NA 2.29
Mean Wi ght gm NA 1.2
Mean Length (TL-FL) mm 38- 37 51-49
Age |+ Brook trout

2
Density fish/m 0.06 0.25
Standing Crop kg/ ha 25.19 65. 31
Mean Wi ght gm 42.1 26.2
Mean Length (TL-FL) mm 159- 152 140- 134
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Table 32. Measured physical parameters of two sanple stations

on Quartz Creek, a tributary of Orofino Creek, Idaho,

1984.
- 7 O
Physical Parameter 1"2 ------

Cvalue Value
Station Length (m 60 55
Station Area (np) 234.00 68. 20
Late Sunmmer
Stream flow (nB/sec) 0.23 0.03
Annual Stream
Fl ow Variation Moder at e Moder at e
Summer Temp. (O 19.4 13.3
Water Velocity (cm's) 37.6 10. 4
Stream Wdth (m 3.90 1.24
Stream Depth (cm 16. 3 19.9
I nstream Cover (% 14.1 14.0
Eroding Banks (9 0 20
Cobbl e Enbeddedness (9% 75 Sand
Maj or Substrate Type Lg./Sm R, G. Sand
Pool /Riffle Ratio 50:50 Run
Periphyton Coverage (% 80 0
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TRAIL CREEK

Trail Creek is approximately 7.7 kmin length, contains 26.8
kmof tributary streams, and flows through private, National
Forest, ldaho State, and Potlatch Forest Industries |ands.
Trail Creek originates at an elevation of 1162 mand flows
sout hwesterly, discharging into Quartz Creek at SK 6.7.
Little Beaver Creek, the mgjor tributary of Trail Creek, is
7.2 kmlong, contains 17.3 kmof tributary streans, and
discharges into Trail Creek at SK 2.0. Trail Creek flows
primarily through high neadow terrain. The Trail Creek basin
is used for livestock grazing and |ogging access. Burlington
Northern railroad tracks parallel mst of the stream length

of. The overall gradient of Trail Creek is |ow.

One station was established on Trail Creek at SK 1.0. Dense
riparian growth edged the Trail Creek station. The station
was bordered by a sparsely tinbered southern slope and the
Trail Creek neadow. \Water quality analysis indicated no

limtation to salmonid production (Appendix-Table 12).
Rai nbow- st eel head, brook trout, |ongnose date, and paiute

scul pin were captured at the Trail Creek station. Estimated

standing crop of juvenile rainbowsteel head was 2.98 kg/ ha,
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wth a density of 0.01 fish/n2. No subyearling rai nbow
steel head were captured (Table 33). Estimated standing crop
of overyearling brook trout was 13.74 kg/ha, with a density
of 0.03 fish/n2. Standing crop of subyearling brook trout
was estimated at 0.44 kg/ha, with a density of 0.02 fish/n2
(Table 34).

The fish population of Trail Creek was typical of the upper

O ofino Creek drainage; predomnantly brook trout with a few
rai nbow- st eel head. Standing crop of overyearling brook trout
ranked fourth (Appendix-Table 3) and standing crop of
subyearlings ranked sixth (Appendix-Table 4) of the 13 sanple
stations containing brook trout. Standing crop of overyearling
rai nbow st eel head ranked sixteenth of the streans sanpled in
1984 (Appendi x-Table 1).

Late sumer stream flow was 0.07 n8/sec, with noderate variation
in annual flow.  Summer water tenperature was 16.7 C, within
optinum range for juvenile rainbow steel head (Bovee, 1978).

Mean stream velocity was 9.6 cnisec, slightly suboptinum for
juvenile rainbowsteel head (Bovee, 1978). Streamw dth at |ow
flow averaged 3.80 m Mean stream depth was 18.9 c¢cm which is

l ess than the preferred depth of juvenile rainbowsteel head

(Bovee, 1978). Instream cover for juvenile rainbow steel head
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was provided by 7.2% of the stream area surveyed. Surface
turbul ence, overhanging vegetation, and depth were the prinary
components of instreamcover. Fifty percent of the stream banks
were eroded. Overall channel stability was fair. Cobble
enbeddedness was 50% limting production of steelhead (Bjornn
et al., 1977). The nmajor substrate type was sand, a suboptinum
substrate size for juvenile rainbow steel head (Bovee, 1978).

Pool /riffle ratio was 33:66, providing holding area for juvenile
rai nbow-steel head. Al though periphyton was not observed, noss
was present on 15% of the available substrate. The riparian
habitat was well devel oped and consisted of herbs, grasses,

alders, and a few conifers (Table 35).
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Table 33. Rai nbow steel head trout population statistics of one
sanple station on Trail Creek, a tributary of Quartz

Creek, |daho, 1984.

Station

Bi ol ogi cal Parameter wits 1 -----
e Vel
Age 0+ Rai nbow St eel head

2
Density fish/m 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age | + Rai nhow St eel head

2
Density fish/m 0.01
Standing Crop kg/ ha 2.98
Mean Wi ght gm 34.0
Mean Length (TL-FL) mm 140- 136
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Table 34. Brook trout population statistics of one sanple
station on Trail Creek, a tributary of Quartz

Creek, |daho, 1984.

_Station

Bi ol ogi cal Paraneter tbits L
e value
Age 0+ Brook Trout

2
Density fish/m 0. 02
Standing Crop kg/ ha 0. 44
Mean Wi ght gm 2.5
Mean Length (TL-FL) mm 52-50
Age 1+ Brook Trout

2
Density fish/m 0.03
Standing Crop kg/ ha 13.74
Mean Wi ght gm 52.2
Mean Length (TL-FL) mm 149- 143
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Table 35. Measured physical

on Trail Creek, a tributary of Quartz Creek, |daho,

1984.
sy
Physical Paraneter L
____________________________________________________ value .
Station Length (m 60
Station Area (nR) 228. 00
Late Summer
Stream flow (nB/sec) 0. 07
Annual Stream
Fl ow Variation Moder at e
Sunmer Temp. (CQ) 16.7
Water Velocity (cnifsec) 9.6
Stream Wdth (m 3.80
Stream Depth (cm 18.9
| nstream Cover (9 7.2
Erodi ng Banks (% 50
Cobbl e Enbeddedness (% 50
Maj or Substrate Type Sand
Pool /Riffle Ratio 33: 66
Peri phyton Coverage (% 0

paraneters of one sanple station
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LI TTLE BEAVER CREEK

Little Beaver Creek is approximately 7.2 kmin length, contains
17.3 kmof tributary streams, and flows through Idaho State and
Potlatch Forest Industry lands. Little Beaver Creek originates
at an elevation of 1383 mand flows southwesterly, discharging
into Trail Creek at SK 2.3. Trapper Creek, the major tributary
of Little Beaver Creek, is 2.7 kiloneters long and contains 3.7
kilometers of tributary streams. Little Beaver Creek flows
through a steep narrow valley and high neadow terrain. The

wat ershed is used for logging and |ivestock grazing. The

overal | gradient of Little Beaver Creek is noderate.

One station was established on Little Beaver Creek at SK 1.0, in
a narrow neadow, bordered by sparsely tinbered slopes. Brook

trout and paiute sculpin were captured at the Little Beaver Creek
station. Estimated standing crop of overyearling brook trout was
11.27 kg/ha (Table 36) and ranked fifth (Appendix-Table 3) of the

13 sanple stations containing brook trout. No subyearling brook
trout were captured (Table 37).

Low sumrer stream flow was 0.04 nB/sec, with noderate variation
in annual flow.  Summer water tenperature was 16.1 C, which is

optimum for juvenile rainbow steel head (Bovee, 1978). The water
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velocity was 8.8 cmisec, less than optinum for juvenile rainbow
steel head (Bovee, 1978). Streamw dth at low flow was 3.53 m
Mean stream depth was 12.8 cm a suboptinum depth for juvenile
rai nbow st eel head (Bovee, 1978). Instream cover for juvenile
rai nbow st eel head was provided by 11.5% of the total area
surveyed. Surface turbul ence and depth were the primary
conponents of instreamcover. Five percent of the stream banks
showed signs of erosion and overall channel stability was good.
Cobbl e enbeddedness was 25% The nmajor substrate type was small
rubble, a slightly suboptinmm substrate size for juvenile rai nbow
steel head (Bovee, 1978). The pool/riffle ratio was 25:75,
indicating limted holding area for juvenile rainbow steel head.
Al t hough periphyton was not observed, noss was present on 80% of
the exposed substrate. The riparian habitat was well devel oped

and shaded 5% of the stream (Table 38).
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Table 36. Brook trout population statistics of one sanple
station on Little Beaver Creek, a tributary of

Trail Creek, |daho, 1984.

L Sation
Bi ol ogi cal Paraneter tbits L
il value
Age O+ Brook Trout

2
Density fish/m 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age 1+ Brook Trout
2

Density fish/m 0. 06
Standing Crop kg/ ha 11. 27
Mean Wi ght gm 19.9
Mean Length (TL-FL) mm 122-119
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Table 37. Rainbow steel head trout population statistics of one
sanpl e station on Little Beaver Creek, a tributary

of Trail Creek, I|daho, 1984.

Station
Bi ol ogi cal Paraneter tnits L
______________________________________________________ value
Age 0+ Rai nbow St eel head
_________________________ :
Density fish/m 0
Standing Crop kg/ ha 0
Mean Vi ght gm 0
Mean Length (TL-FL) mm 0
Age |+ Rai nbow St eel head
________________________ :
Density fish/m 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
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Table 38. Measured physical parameters of one sanple station

on Little Beaver Creek, a tributary of Trail O eek,

| daho, 1984.

Z - v\ 1 YRR

Physi cal Paramet er "““"1"" o
T Value

Station Length (m 40

Station Area (nR) 141. 20

Late Sunmmer

Stream flow (n8/sec) 0.04

Annual Stream

Fl ow Variation Moder at e

Sumer Tenp. (Q 16.1

Water Velocity (cmlsec) 8.8

Stream Wdth (m 3.53

Stream Depth (cm 12.8

I nstream Cover (% 11.5

Erodi ng Banks (% 5

Cobbl e Enbeddedness (% 25

Maj or Substrate Type Sm R

Pool Rffle Ratio 25:75

Peri phyt on Coverage (% 0
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CANAL GULCH

Canal Qulch is approximately 7.3 kmin length, contains 18.5
kmof tributary streans, and flows through private, Nationa
Forest, ldaho State, and Potlatch Forest Industries |and.
Canal Qulch originates at an elevation of 1219 mand flows
southwesterly, discharging into Oofino Creek at SK 44.2.
Moore Qulch and East Fork Canal Gulch are the ngjor
tributaries to Canal Gulch. More Qulch is 1.1 kiloneters
in length and discharges into Canal Gulch at SK 0.7. East
Fork Canal Qulch is 5.7 kmlong, contains 5.0 km of
tributary streams, and discharges into Canal Gulch at SK
2.1.  The Canal Qulch drainage flows through a terrain of

| ogged sl opes and high neadows. The [ower 0.5 km of Cana
Qul ch travels through the outskirts of Pierce, ldaho. The
Robert K Duffey Damis located at SK 2.0 and provides water
for Pierce. The overall gradient of Canal Gulch is low

Access to Canal Qulch is provided by the Canal Qulch road.
A station was established on Canal Gulch at SK 1.8. The

sanmpl e site was narrow, shallow, and brushy, bordered by a

northern tinbered slope and the Canal Gul ch Road.
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Rai nbow- st eel head, brook trout, |ongnose date, speckled date
paiute sculpin, and crayfish were captured at the Canal Gulch
station. Estimated standing crop of overyearling rainbow
steel head was 0.61 kg/ha, with a density of 0.01 fish/n2. No
subyearling rainbow steel head were captured (Table 39).
Estimated standing crop of overyearling brook trout was 2.22
kg/ha, with kg/ha, with a density of 0.02 fish/n2. Standing
crop of subyearling brook trout was 5.62 kg/ha, with a

density of 0.31 fish/n2 (Table 40).

The Canal Qulch station supported a large standing crop of
subyearling brook trout, while biomass of overyearling brook
trout and rainbow steel head were marginal. Standing crop of

rai nbow steel head ranked nineteenth, and last, of the

streanms sanpled in 1984 (Appendix-Table 1). Standing crop

of overyearling brook trout was ranked tenth (Appendix-Table 3),
and standing crop of subyearlings second (Appendix-Table 4) of
the 13 sanple stations containing brook trout. Flow, depth, and
i nstream cover were probably adequate to support snaller size

individuals but insufficient for the needs of the Iarger
fish.

Low summer stream flow was 0.07 nB/sec, with noderate

variation in annual flow.  Summrer water tenperature was 18.9
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C, which is sub- optinum for juvenile rainbow steel head
production (Bovee, 1978). The streamvelocity was 23.3

cnsec, optinumfor juvenile rainbow steelhead (Bovee,

1978). Streamw dth at low flow was 2.99 m Mean depth was

9.9 cp, a suboptimm depth for juvenile rainbow steel head

(Bovee, 1978) . Instream cover for juvenile rainbow steel head
was provided by 1.7%of the sanple area. Depth was the

primary conponent of instream cover. Ten percent of the

stream banks were eroded. Overall channel stability was fair.
Cobbl e embeddedness was 25%  The major substrate type was

smal | rubble, a slightly suboptimm substrate size for juvenile
rai nbow st eel head (Bovee, 1978). The pool/riffle ratio of 17:83
indicated limted holding area for juvenile rainbow steel head.
Pools were small and formed bel ow boul ders.  Periphyton and noss
covered 20% and 30% respectively, of the stream substrate
indicating nmoderate prinmary production. The riparian habitat was
wel | devel oped, consisting of grasses, herbs, alders, and
conifers. Seventy percent of the stream section was shaded

by the intermediate canopy (Table 41).
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Table 39. Rainbow steel head trout population statistics of one
sanpl e station on Canal Qulch, a tributary of Oofino

Creek, |daho, 1984.

L. Station
Bi ol ogi cal Paraneter units L
Age 0+ Rai nbow St eel head

2

Density fish/m 0
Standing Crop kgl ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
Age |-t-_ Rainbow Steel head
Density fish/ m2 0.01
Standing Crop kg/ ha 0.61
Mean Vi ght gm 11.0
Mean Length (TL-FL) mm 115- 108
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Table 40. Brook trout population statistics of one sanple
station on Canal Qulch, a tributary of Oofino

Creek, |daho, 1984.

Station

Bi ol ogi cal Paraneter Units _______ L
e value
Age 0+ Brook Trout

2
Density fish/m 0.31
Standing Crop kg/ ha 5.62
Mean Wi ght gm 1.8
Mean Length (TL-FL) m 72-69
Age I+ Brook Trout

2
Density fish/m 0.02
Standing Crop kg/ ha 2.22
Mean Wi ght gm 13.3
Mean Length (TL-FL) mm 111-106
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Table 41. Measured physical paraneters of one sanple station

on Canal Qulch, a tributary of Orofino Creek, Idaho,

1984.
_______ SN
Physical Parameter L
____________________________________________________ valve .
Station Length (m 60
Station Area (nR) 179. 40
Late Sumer
Stream fl ow (nB/ sec) 0.07
é?gsvmVarSit ;te ?E)nn Moder at e
Summer Temp. (O 18.9
Water Velocity (cm sec) 23.3
Stream Wdth (m 2.99
Stream Depth (cm 9.9
I nstream Cover (% 1.7
Erodi ng Banks (% 10
Cobbl e Enbeddedness (% 25
Mpj or Substrate Type Sm R
Pool /Riffle Ratio 17: 83
Periphyton Coverage (% 20
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RHODES CREEK

Rhodes Creek is 12.0 kmin length, contains 29.1 km of
tributary streams, originates at an elevation of 1256 m on
the Shanghai Divide, and flows southwesterly, discharging
into Oofino Creek at SK 46.3. The Rhodes Creek drainage
flows within National Forest, Idaho State, Potlatch Forests
Industries, and private lands. The Rhodes Creek terrain is
primarily tinbered hills and high meadows. Logging,
grazing, and recreation are the principal land use
activities in the Rhodes Creek watershed. The C earwater
National Forest maintains a picnic area on Cearwater Qulch.
An old logging mll, the Cardiff MIIl, was located at the
mouth of Rhodes Creek. A few people still reside in the
Cardiff MII neadow. Access to Rhodes Creek is provided
along the lower 5 km by the Rhodes Creek Road. Rhodes Creek
receives noderate fishing pressure, primarily during the

sumer nonths.

Cearwater Qulch, Pierce Creek, and Shanghai Creek are the
major tributaries to Rhodes Creek. Cearwater Qulch is 3.3
kmlong, contains 1.9 kmof tributary streans, and discharges

into Rhodes Creek at SK 4.1. Pierce Ceek is 3.0 km|ong
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and enters Rhodes Creek at SK 6.1. Shanghai Creek is 6.1 km
long, contains 4.1 kmof tributary streans, and discharges into
Rhodes Creek at SK 6. 4.

One station was established on Rhodes Creek at SK 0.9. The
sanpl e station was located in a narrow valley, bordered by a
tinbered northern slope and the Rhodes Creek Road. \ater
quality analysis indicated no limtation to salnonid

production (Appendi x-Table 13).

Rai nbow- st eel head, brook trout, paiute sculpin, |ongnose and
speckl ed date, bullhead, and crayfish were captured.
Estimated standing crop of overyearling rainbow steel head
was 8.09 kg/ha, with a density of 0.05 fish/n2. One
subyearling rainbow steel head was captured (Table 42).
Estimated standing crop of overyearling brook trout was 2.81
kg/ha, with a density of 0.01 fish/n2. Standing crop of
subyearling brook trout was estimated to be 3.13 kg/ha,

with a density of 0.12 fish/nR2 (Table 43).

The Rhodes Creek station was well suited for anadromous
sal noni d production, as flow and depth were sufficient,
spawning gravels were available, and the riparian habitat

was generally well devel oped. Standing crop of overyearling
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rai nbow st eel head ranked twelfth of the streams sanpled in
1984 (Appendi x-Table 1). Standing crop of overyearling and
subyearling brook trout ranked tenth (Appendix-Table 3), and
third (Appendi x-Table 4), respectively, of the 13 sanple

stations where brook trout were present.

Late sumer stream flow was 0.40 nB/sec, with noderate
variation in annual flow.  Summer water tenperature was 18.3
C, which is suboptimm for juvenile rainbow steel head
production (Bovee, 1978). Mean water velocity was 41.8
cmsec, within the optimm velocity range for juvenile

rai nbow st eel head (Bovee, 1978). Streamw dth at |ow flow
was 4.99 m  Mean stream depth was 19.6 cm which is
slightly suboptinum for juvenile rainbowsteel head (Bovee,
1978). Instream cover for juvenile rainbowsteel head was
provi ded by 5.3% of the stream area surveyed and consisted
primarily of surface turbulence. Thirteen percent of the
stream banks showed signs of erosion. The overall channel
stability was fair. Cobble enbeddedness was 25% The nmmjor
substrate types were |large and small rubble, the optinmum
substrate size for juvenile rainbow steel head (Bovee, 1978).
The stream gradient at the sanple station was low. No well

defined pools were present and the stream section was prinmarily
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riffle-run. Periphyton was present on 30% of the substrate,
indicating low to noderate primary production. The riparian
habitat, consisting of herbs, alders, grasses, and conifers,

shaded 20% of the stream section (Table 44).
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Tabl e 42.

Rai nbow- st eel head trout popul ation statistics of one

sanpl e station on Rhodes Creek, a tributary of Orofino

Cr eek,

| daho, 1984.

Bi ol ogi ca

Par anet er

Density

Standing Crop

Mean \eigh t

Mean Length (TL-FL)

Age 1+ Rai nbow Steel head

Density

Standing Crop

Mean Wi ght

Mean Length (TL-FL)

fish/'m
kgl ha

gm

mn

2
fish/m

kgl ha
gm

m

0.05

8. 09
17.3
120- 112
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Table 43. Brook trout population statistics of one sanple
station on Rhodes Creek, a tributary of Oofino

Creek, |daho, 1984.

. sation

Bi ol ogi cal Paraneter Units 1 ______
Val ue

Age 0+ Brook Trout
.................. :
Density fish/m 0.12
Standi ng Crop kg/ ha 3.13
Mean Vi ght gm 2.6
Mean Length (TL-FL) mm 69- 66
Age |+ Brook Trout
.................. :
Density fish/m 0.01
Standing Crop kgl ha 2.81
Mean Vi ght gm 21.0
Mean Length (TL-FL) mm 133-127
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Table 44. Measured physical paraneters of one sanple station

on Rhodes Creek, a tributary of Oofino Ceek, Idaho,

1984.

STATION. .
Physi cal Parameter 1 __________
____________________________________________________ value
Station Length (m 60
Station Area (nR) 299. 00
Late Summer
Stream flow (nB/sec) 0.40
Annual Stream
Fl ow Variation Moder at e
Summer Tenp. (O 18. 3
Water Velocity (cnisec) 41.8
Stream Wdth (m 4.99
Stream Depth (cm 19. 6
I nstream Cover (% 5.3
Erodi ng Banks (% 13
Cobbl e Enbeddedness (9 25
Maj or Substrate Type Lg./Sm R
Pool /Riffle Ratio Run
Periphyton Coverage (% 30
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SHANGHAI  CREEK

Shanghai Creek is approximately 6.1 kmlong and contains 4.1 km
of tributary streans. Shanghai Creek originates at an elevation
of 1372 mon the Shanghai Divide and flows southwesterly,

di scharging into Rhodes Creek at SK 6.4. The Shanghai Creek
drainage flows through Potlach Forest Industries land. Shanghai
Creek flows through a heavily logged valley; the creek is
extrenmely brushy and carries a high content of sediments. The
gradient of Shanghai Creek is low to noderate, preventing extrene
nmeandering. Access to Shanghai Creek is provided by a |ogging

road that parallels the upper 4 kmof the stream

A sanple station was established on Shanghai Creek at SK 3.0.
The sanple station was narrow and brushy, bordered by a clear

cut northern slope and the Shanghai Creek road.

Rai nbow- st eel head, brook trout, and paiute scul pin were captured
at the Shanghai Creek station. Estimated standing crop of
overyearling rainbow steel head was 9.83 kg/ha, with a density of
0.02 fish/n2. No subyearling rainbowsteel head were captured

(Table 45). Estimated standing crop of juvenile brook trout was
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65.67 kg/ha, with a density of 0.29 fish/n2. Standing crop of
subyearling brook trout was estimated to be 13.65 kg/ha, with a

density of 0.62 fish/n2 (Table 46).

Shanghai Creek was an extrenely productive brook trout stream
despite the effects of logging activities in the upper
drainage. The sanple station was well covered with riparian
growth, bugs were abundant, providing anple food supply, and
brook trout tend to like a smaller substrate size, such as was
characteristic of the sanple station. Standing crop of
overyearling rainbow steel head ranked eleventh of the streans
sanpl ed during 1984 (Appendi x-Table 1). Standing crops of
overyearling and subyearling brook trout ranked first of the
13 sample stations containing brook trout (Appendices-Tables 3
and 4).

Late sumer stream flow was 0.06 nB/sec, with noderate variation
in annual flow.  Summer water tenperature was 15.5 C, which is
optimum for juvenile steel head production (Bovee, 1978). Mean
water velocity was 16.5 cnisec, the optinum velocity for
juvenile rainbow steel head (Boveee, 1978). Streamw dth at |ow
flow was 2.66 m Mean depth was 13.2 c¢cm a suboptinmm depth

for juvenile rainbowsteel head (Bovee, 1978). Instream cover

for -juvenile rai nbow steel head was provided by 8.1% of the
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total stream area and consisted prinmarily of undercut banks and
overhangi ng vegetation. Ten percent of the stream banks showed
signs of erosion. COverall channel stability was fair. Cobble
enbeddedness was 25% The nmmjor substrate type was sand, which
can limt steelhead production (Bjornn et al., 1977). The pool/
riffle ratio was 66:33, indicating that holding area for juvenile
rai nbow st eel head was available. Periphyton was not observed,
indicating |low primry production. However, noss was present on
30% of the exposed substrate. The well devel oped riparian habitat,
consisting of herbs, grasses, and al ders provided 50% of the

stream section with shade (Table 47).
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Table 45. Rai nbow steel head trout popul ation statistics of one
sanpl e station on Shanghai Creek, a tributary of Rhodes

Creek, |daho, 1984.

_. dtation

Bi ol ogi cal Paraneter Units o
.. value
Age 0+ Rai nbow St eel head

2
Density fish/m 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
t-lean Length (TL-FL) mm 0
Age |+ Ral nbow St eel heat

2
Density fish/m 0.02
Standing Crop kg/ ha 9.83
Mean Wi ght gm 52.3
Mean Length (TL-FL) mm 170- 160
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Table 46. Brook trout population statistics of one sanple
station on Shanghai Creek, a tributary of Rhodes
Creek, Idaho, 1984.

. Station
Bi ol ogi cal Parameter Units 1
.. value
Age 0+ Brook Trout

2

Density fish/m 0.62
Standing Crop kg/ ha 13. 65
Mean Wi ght gm 2.2
Mean Length (TL-FL) mm 68- 65
Age |+ Brook Trout
Density fish/ m2 0.29
Standing Crop kg/ ha 65. 67
Mean Wi ght gm 22.3
Mean Length (TL-FL) mm 170- 160
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Table 47. Measured physical paraneters of one sanple station
on Shanghai Creek; a tributary of Rhodes O eek,

| daho, 1984,

T T S oy

Physi cal  Paraneter T
T Valwe

Station Length (m 60

Station Area (nR) 159. 60

Late Summer

Stream flow (nB/sec) 0. 06

é?guwal Vaﬂ gte?g}] Moder at e

Sumrer Tenp. (C) 15.5

Vter Velocity (enlsac) 16.5

Stream Wdth (m 2. 66

Stream Depth (cm 13.2

I nstream Cover (% 8.1

Eroding Banks (% 10:

Cobbl e Enbeddedness (% 25

Maj or Substrate Type Sand

Pool /Riffle Ratio 66: 33

Periphyton Coverage (% 0

o - -
- - o S e e B e Gms EH o e W o W R G O NN M SR D DY Y B0 G G T N R R G MM D O G G e e T B B M B e e o e e B
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STREAM NARRATI VE- POTLATCH RI VER SYSTEM

POTLATCH RI VER

The Potlatch River (Figure 6)is one of the largest tributaries
of the lower Cearwater River system It has a length of 85
km contains 1199 km of tributary streams, and drains a

wat er shed of approximtely 870 kn2. Potlatch River originates
in the Beal Butte area of the Cearwater National Forest.

Land ownership is divided between the private sectors, the
National Forest, Idaho State, Potlatch Forest Industries,

Di anond International, and the Bureau of Land Managenent.

The lower 11.3 km of Potlatch River flows through the Nez
Perce Reservation. Bovill, Deary, Troy, Kendrick, and
Juliaetta are the principal commnities within the Potlatch

R ver basin.

Little Potlatch, Mddle Potlatch, Big Bear Creek, Pine Creek,

and Cedar Creek are the main tributaries of the |ower Potlatch

R ver. The East Fork and West Fork are the main tributaries of

upper Potl atch.
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A o 4 Miles

1. Little Potlatch Cr. 9. Boulder Cr.
2. Middle Potlatch Cr. 10. Corral Cr.
3. W. Fork Little Bear Cr. 11. Little Boulder Cr.
4. Big Bear Cr. 12. W. Fork Potlatch River
5. West Fork Big Bear Cr. 13. E. Fork Potlatch River
6. East Fork Big Bear Cr. 14. Ruby Cr.
7. Pine Cr. 15. Purdue Cr.
8. Cedar Cr. 16. Feather Cr.

* denotes sample station

Figure 6. Mup of Potlatch River, Idaho, indicating
sanpl e stations.
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The geol ogi cal and hydrol ogi cal features of the upper and |ower
reaches of the Potlatch River are quite distinct. The |ower
Potl atch River basin contains a series of |arge deep canyons
whi ch traverse through the Palouse Plateau. This area is
basaltic and nuch of the stream substrate is large, primrily
boul ders and large rubble. Streamflow within the |ower basin
Is regulated nore by local precipitation than springs and snow
pack. H gh runoff occurs early in the spring and subsides
rapidly by early sumer, extrene low flows are typica

t hroughout the sunmer and stream flow increases again with the
onset of the fall and winter rainy seasons. The riparian
vegetation is severely dimnished within the [ower Potlatch
River as the high, scouring, spring runoff precludes the
establishnent of a suitable riparian habitat. There is
essentially no streanside cover provided by vegetation in the

| ower Potlatch basin. Extreme fluctuations in water tenperature
are also typical of the lower Potlatch River; late sumrer water

tenperatures can exceed lethal limts for salnonid production.

The upper basin and headwaters of the Potlatch River flow
through tinbered hills and high neadow terrain. These streans
provide a nore stable flow than those in the |ower Potlatch
the watershed in the upper basin is not farmed as intensively

as the lower basin; therefore, runoff is not as rapid or extrene.
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From the source of the Potlatch Rver to the mouth of the East
Fork, the soil is conposed of soft granitic materials, which
deconpose rapidly to form suitable spawning gravels. However
upper Potlatch now carries a considerable silt load, attributed
to logging activities, which covers nmuch of these prime spawning
gravels. Riparian habitat is generally well devel oped throughout
the upper drainage, which provides streanmside cover, stabilizes

the bank structure, and reduces high sumrer water tenperatures.

Water quality tests conducted by Idaho Departnent of Health and
Vel fare (1978) revealed that non-point sources of pollution
contributed substantial anounts of total solids, nutrients, and
total coliformto the |ower Potlatch River. Mst of the Pal ouse
within the |ower Potlatch is farmed without extensive irrigation
control. Soil erosion rates averaging 25-40 tons per acre per
year have been documented in the Palouse farmng country (Idaho
Department of Health and Wl fare, 1977). The Soil Conservation
Service has established a programto reduce soil erosion in the
Pal ouse farm and but no major inprovenent activities have
occurred in the Potlatch River basin (U S. Bureau of Reclanation,
1984). Mirphy and Metsker (1962) attributed nmuch of the high
sediment content within the East Fork Potlatch River to |ogging
activities and road construction. H gh phosphorous and total

solids discharged by the FILTROL clay mning operation near
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Bovill also inpacted the upper Potlatch R ver (Ildaho Departnent

of Healht and Welfare, 1978). Mallet (1974) noted that periodic
fish kills have resulted fromeffluent released by the clay m ne.
The clay mne has since decreased production and changed owners;
Cayburn Industries currently manages the mning site, which was

actually in operation during a two month period in 1984,

Several visual surveys estimating salnonid habitat have been
conducted on the Potlatch River. Parkhurst and Mtor (1938)
surveyed the lower 22 mles of Potlatch and determned that |ow
flows and high sumer water tenperatures caused the streamto
be unsuitable for sal mon production. However, he noted that
the upper Potlatch may be of sone value to steel head and
resident trout. Mirphy and Metsker (1962) indicated that the
principal steel head spawning area was |ocated between Cedar
Creek and Bovill. The prinmary tributaries within this reach,
Cedar Creek, Boulder Creek, the East Fork Potlatch and its
tributaries were also considered to be major spawning and
rearing habitats. Mrphy and Metsker (1962) also estimated
abundance of spawning gravels and condition of pool-riffle
habitat within the Potlatch Rver. Fulton (1968) found that,
al though chinook salnon nay have utilized the upper two-thirds
of the Potlatch River, they were no |onger present in this

area. Mallet's (1974) survey described the game fish present,
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angl er use, and detrinmental factors to salnonid production in
the Potlatch River drainage. The U S. Bureau of Reclamation
(1984) studied the feasibility of establishing a damin the
upper basin to control flow and tenperature regi nes and enhance

steel head production in the Potlatch R ver.

The 1daho Departnent of Fish and Game has stocked the Potlatch
River systemwth catchable size rainbow trout for several
years. The IDFG al so nanages Spring Valley Reservoir, a
stocked recreation area in the headwaters of Little Bear Creek
and Mose Creek Reservoir, a stocked recreation area near
Bovill, 1daho.

State H ghways 3 and 8 provide access to nuch of the Potlatch
drainage. Access into mainstem Potlatch between Cedar Creek

and Bovill is extremely limted.

Three sanple sites were located on the mainstem Potlatch River.

Station #, at SK 5.0, was surveyed in 1982. Stations #2 and #3
| ocated at SK 33.0 and 58.4, respectively, were surveyed during
1984,

Station #1. Fish species present at this station were

smal | mouth bass, northern squawfish, chiselnouth, bridgelip
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sucker, and speckled date. Abundant nunbers of juvenile
smal | nouth bass indicated that this |ower stretch of Potlatch
River may act as a nursery stream for this species. No rai nbow

steel head were captured at station # (Table 48).

Late summer stream flow was 6.07 nB8/sec, with noderate variation
in annual flow.  Summer water tenperature was 20.0 C, which is
above optimum tenperature for juvenile rainbow steel head (Bovee,
1978). Mean stream velocity was 39.0 cnisec, an optinum
velocity for juvenile rainbowsteel head (Bovee, 1978). Mean
streamwi dth at low flow was 12.97 m Mean stream depth was
120 c¢cm which is greater than the optimum depth for juvenile

rai nbow st eel head (Bovee, 1978). Instream cover for juvenile
rai nbow st eel head was provided by 11.4% of the stream area
surveyed. Depth was the primary component of instream cover.
Ten percent of the stream banks showed signs of erosion.

Overall channel stability was good. Cobble enbeddedness was 50
percent, limting to steelhead production (Bjornn et al., 1977).
The major substrate type was small boul der, which is greater than
the optinum substrate size for juvenile rainbow steel head

(Bovee, 1978). Pool/riffle ratio was 15:85, indicating a |ack
of holding area for juvenile rainbowsteelhead. Periphyton
covered 75% of the stream substrate, indicating high primary

production. The riparian habitat was sparse, providing a
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m ni num amount of stream shadi ng( Table 49).

Station #2. Station #2 was |ocated bel ow Cedar Creek in a wide
fl ood channel, bordered by a road embankment and a sparsely
tinbered slope. Evidence of past flooding was indicated by the
| arge boul ders present within the streanbed. Depth and a large
stream width prevented the effective use of electrofishing at
the site, hence, snorkeling nethods were utilized at station #2
Water quality analysis indicated no limtation to sal non
production (Appendi x-Table 14).

Redsi de shiners and crayfish were present in station #2. No
sal noni ds were observed on the sanpling date (Table 48). This
station was snorkeled three weeks prior to the sanple date and
revealed quite a different species diversity. Redside shiners,
bridgelip suckers, two rainbow steel head, two sunfish, and four
smal | mouth bass were observed. Stream flow was | ower and water
tenperature higher during the initial snorkeling survey. It is
assuned that nost of the fish mgrated downstreamin a freshet

that occurred between the two snorkeling dates.
Late sumrer stream flow was 0.99 nB/sec, with extrene variation

in annual flow.  Water tenperature recorded on Septenber 11 was

12.8 C, which probably did not represent maxinum sunmer water
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tenperature. Mean stream velocity was 14.6 cmsec, wthin
optimum range for juvenile rainbowsteel head (Bovee, 1978).

Mean width was 12.42 m  Mean stream depth was 54.8 cm

greater than the optimum depth for juvenile rainbow steel head
(Bovee, 1978). Instream cover for juvenile rainbow steel head
was provided by 81.9% of the stream area surveyed. Depth was
the primary conponent of instream cover. Erosion was not
evident within this sanple section as much of the bank was
bedrock. COverall channel stability was good. Cobble
enbeddedness was 25% possibly limting steel head production
(Bjornn et al., 1977). The mjor substrate types were |arge
and small boul der and small rubble, a greater than optimm size
for juvenile rainbowsteel head (Bovee. 1978). Pool/riffle ratio
was 95:5, providing abundant holding area but little habitat
diversity for juvenile salnmonids. Periphyton was present on
80% of the substrate, indicating high primary production.

Ri parian vegetation, consisting of sparse annual grasses, had

essentially no effect on the sanple section (Table 49).

Station #3. Station #3 was located within a large flood channel
above the confluence of Little Boulder Creek and the Potlatch
River. Overall depth and stream width prevented the effective

use of electrofishing; therefore, snorkeling observations were

142



utilized. Water quality analysis indicated no linitation to
sal monid production (Appendix-Table 15). Speckled date, paiute
scul pin, crayfish, fresh water nussels, and one overyearling

rai nbow st eel head were observed in station #3 (Table 48).

Late summer stream flow was 0.58 n8/sec, with extrene variation
in annual flow.  Water tenperature recorded on September 12 was
12.2 C, and probably did not represent maxinmum summer
tenperatures. Mean streamvelocity was 9:1 cmisec, which
borders the optinum range for juvenile rainbowsteel head

(Bovee, 1978). Streamw dth was 12.47 mat |ow flow. Mean
stream depth was 51.1 cm a slightly suboptimum depth for
juvenile rainbow steel head (Bovee, 1978). |nstream cover for
juvenile rainbow steel head was provided by 77.3% of the stream
area surveyed. Depth was the only conponent of instream cover.
No signs of bank erosion were observed in station #3. Overall
channel stability was good. Cobbl e enbeddedness was 25%
possibly limting steel head production (Bjornn et al, 1977).

The major substrate type was small rubble, which is a slightly
subopti num substrate size for juvenile rainbow steel head
(Bovee, 1978). Pool/riffle ratio was 92:8, providing abundant
cover but little habitat diversity, for juvenile rainbow steel head.
Periphyton was present on 90% of the substrate, indicating high

primary production. The riparian vegetation, consisting of alders
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and grasses, was not close enough to the streamto provide any

significant cover (Table 49).

144



Table 48. Rainbow steel head trout population statistics of
three sanple stations on Potlatch River, a

tributary of the Clearwater River, |daho, 1982,

1984,
St alti on
Bi ol ogi cal Paraneter Units 1 2 3
L. value value . val ue
Age 0O+ Rai nbow Steel head
_ 2
Density fish/m
_ 0 0 0
Standing Crop kg/ ha
_ 0 0 0
Mean Wi ght gm
0 0 0
Mean Length (TL-FL) mm
0 0 0
Age |+ Rai nbow St eel head R
________________________ B
2
Density fish/m 0 0 P
r
Standing Crop kg/ ha 0 0 e
S
Mean \éi ght gm 0 0 e
n
Mean Length (TL-FL) mm 0 0 t
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Table 49. Measured physical parameters of three sanple stations

on Potlatch River, a tributary of the Oearwater River,

| daho, 1984.

_________________ STATION .
Physi cal Paraneter o 2 3
. valve ... value . value
Station Length (m 85.5 60 83
Station Area (nR) 1108. 94 745. 20 1035. 01
Late Sumer
Stream Fl ow (nB/sec) 6. 07 0.99 0.58
Annual Stream
Fl ow Vari ation Moder at e Extrene Extrene
Summer Tenp. (O 20.0 12.8 12.2
VWater Velocity (cnis) 39.0 14.6 9.1
Stream Wdth (m 12.97 12.42 12. 47
Stream Depth (cm 120.0 54.8 51.1
I nstream Cover (% 11. 4 81.9 77.3
Eroding Banks (9% 10 0 0
Cobbl e Enbeddedness (9 50 25 25
Mpj or Substrate Type Sm B. Lg./SmB., Sm R Sm R
Pool /Riffle Ratio 15: 85 95:5 92:8
Peri phyton Coverage (% 75 80 90
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LI TTLE POTLATCH CREEK

Little Potlatch is approximately 28 kmin length and contains
32 kmof tributary streams. Little Potlatch originates on the
sout heastern slope of Paradise Ridge and flows southeasterly,
discharging into Potlatch River at SK 9.3. Little Potlatch is
contained entirely within private lands. The upper 20 km of
Little Potlatch flow through hill and neadow terrain, and the
| ower 8 km flow through a steep narrow canyon, spreading out
over the last 3 kminto a wide floodplain. A rockslide at SK
4.0 in 1980 resulted in an inpassable barrier to anadromous
fish mgration. The Little Potlatch watershed is used
primarily for |ivestock grazing and farmng. Access along the
upper 20 kmof Little Potlatch is provided by various country
roads, while access into the Little Potlatch canyon is linited

to foot travel.

(One station was established in Little Potlatch at SK 2.4, in a
wi de flood channel, bordered by sparsely tinbered sl opes.
Speckl ed date and tadpoles were captured at the Little Potlatch

station. No salnonids were present (Table 50).

Late sumrer streanflow was 0.07 nB/sec, wth extreme variation

in annual flow  Summer water tenperature was 31.1 C, which is
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higher than the lethal limt for juvenile rainbowsteel head
(Bovee, 1978). Mean streamvelocity was 20.9 cmsec, which is
optimum for juvenile rainbow steel head (Bovee, 1978). Stream
width at low flowwas 3.66 m Mean depth was 8.8 cm
approaching the mnimum limt for juvenile rainbow steel head
(Bovee, 1978). Instream cover for juvenile rainbow steel head
was provided by 1.0% of the stream surveyed. The stream was
not confined within well defined banks, hence, erosion was not
evident. Overall channel stability was poor. Cobble
enbeddedness was 50% which can Iimt steelhead production
(Bjornn et al., 1977). The major substrate types were small
boul der and | arge rubble, which are greater than the optinum
substrate size for juvenile rainbow steel head (Bovee, 1978).
The pool /riffle ratio was 25:75, indicating a |ack of holding
area for juvenile rainbowsteel head. The stream gradient for
this section was low.  Periphyton was observed on 75% of the
stream substrate, indicating high primary production. R parian
vegetation was |acking and consisted only of sparse clunps of
grass. There was no shading within the stream section by

riparian growth (Table 51).
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Table 50. Rai nbow steel head trout population statistics of one
sanpl e station on Little Potlatch Creek, a tributary

of the Potlatch R ver, |daho, 1984.

Station

Bi ol ogi cal Paraneter wits L
e ValUe
Age 0+ Rai nbow St eel head

2
Density fish/m 0
Standing Crop kg/ ha 0
Mean Vi ght gm 0
Mean Length (TL-FL) mm 0
Age |+ Rai nbow Steel head

2
Density fish/m 0
Standing Crop kg/ ha 0
Mean Wi ght gm 0
Mean Length (TL-FL) mm 0
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Table 51. Measured physical paraneters of one sanple station

on Little Potlatch Creek, a tributary of the

Potl atch River, |daho, 1984.

Physi cal Paraneter

Station Length (m
Station Area (nR)

Late Sunmer
Stream flow (nB/sec)

Annual Stream
Fl ow Variation

Summer Tenp. (Q)

Water Velocity (cm sec)
Stream Wdth (m

Stream Depth (cm

I nstream Cover (%

Erodi ng Banks (%

Cobbl e Enbeddedness (%
Mpj or Substrate Type
Pool /Riffle Ratio

Peri phyton Coverage (%

150

Extrene
31.1
20.9

3. 66
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M DDLE POTLATCH CREEK

Mddle Potlatch Creek is approximately 29 kmin length and
contains 88 kmof tributary streans. Mddle Potlatch
originates on the eastern slope of Tomer Butte and flows

sout heasterly, discharging into the Potlatch River at SK 16. 2.
Mddle Potlatch Creek is contained entirely within private

| ands. The upper 5 kmof Mddle Potlatch flows through hill and
meadow terrain and the lower 24 kmof Mddle Potlatch flows
through a steep, tinbered canyon. Falls, located at

approxi mately SK 12.9, are an inpassable barrier to
anadromous fish mgration. The Mddle Potlatch watershed

is used primarily for farmng, |ogging, and |ivestock

grazing. Several ranch houses are situated along the

lower 4 km of Mddle Potlatch Creek. Access to Mddle
Potlatch Creek is provided along the lower 6 kmand the

upper 6 km while access into the Mddle Potlatch canyon is

[imted to foot travel

One station was established in Mddle Potlatch Creek at SK 1.8.
A small spring fed the streamjust above the sanple station;
upstream fromthe spring, the creek was dry. This sanple

station supported an unusually |arge standing crop of
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rai nbowsteel head.  Standing crops of overyearling and
subyear!ling rainbow steel head ranked first and third,
respectively, of the streans sanpled during 1984

(Appendi ces-Tables 1 and 2). Two relatively deep, sheltered
pools were present in the station, which mght provide an
inportant refuge for the trout during the dry summer nonths.
As indicated earlier, the reach above the spring flows
subsurface, the reach bel ow the station receives considerable
inpact fromland use activities. So this particular station
probably had the most optinmum sal nonid habitat of the |ower
reach of Mddle Fork Potlatch Creek. Al though rather high
cation and anion concentrations were observed (Appendi x-Table

16), water chemstry was not limting to salmonid production

Rai nbow- st eel head, speckled date, redside shiners, and bridgelip
suckers were abundant in the sanple station. Estimated standing
crop of overyearling rainbow steel head was 76.14 kg/ha, with a
density of 0.08 fish/n2. Standing crop of subyearling rainbow
steel head was 6.96 kg/ha, with a density of 0.15 fish/n2

(Table 52).

Late sunmmer stream flow was 0.06 nB/sec, with extreme variation
in annual flow.  Summer water tenperature was 20.0 C, which is

sub optimum for juvenile rainbow steel head (Bovee, 1978). Mean
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streamvelocity was 11.4 cmsec, an optimum velocity for

juvenil e rainbow steel head (Bovee, 1978). Streamw dth at | ow
flow was 3.45 m Mean stream depth was 14.2 c¢cm within the
suboptinum range for juvenile rainbow steel head (Bovee, 1978).

| nstream cover for juvenile rainbow steel head was provided by
9.1% of the stream area surveyed and consisted prinarily of depth.
Erodi ng banks were not evident. COverall channel stability was
good and the streamgradient was |ow to noderate. Cobble
enbeddedness was 50% which is limting to steel head production
(Bjornn et al., 1977). The major substrate types were |arge
and smal|l rubble, an optinum substrate size range for juvenile
rai nbow st eel head (Bovee, 1978). The pool/riffle ratio of

28: 72 indicated that holding area for juvenile rainbow steel head
was limted. Pools fornmed bel ow | arge boul ders and bedrock.
Periphyton was present on 100% of the substrate, indicating high
primary production. The riparian habitat consisted of grasses
and deciduous trees. Thirty percent of the stream section

was provided with shade (Table 53).
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Table 52. Rainbow steel head trout population statistics of one
sanpl e station on Mddle Potlatch Creek, a tributary
of the Potlatch River, |daho, 1984.

L. Sation

Bi ol ogi cal Parameter tbits L
. value
Age 0+ Rai nbow % eel head

2
Density fish/m 0.15
Standing Crop kgl ha 6. 96
Mean Wi ght gm 4.5
Mean Length (TL-FL) mm 79-76
Age |+ Rainbow- St eel head

2
Density fish/m 0.08
Standing Crop kgl ha 76. 14
Mean Wi ght gm 98.5
Mean Length (TL-FL) mm 215- 203
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Table 53. Measured physical

parameters of one sanple station

on Mddle Potlatch Creek, a tributary of the

Potl atch R ver,

- > = = = s e e e W e e e -

Physi cal Paranet er

Station Length (m
Station Area (nR)

Late Summer
Stream Fl ow (nB/sec)

Annual Stream
Fl ow Variation

Summer Tenp. (O

Water Velocity (cm sec)
Stream Wdth (m
Stream Depth (cm

| nstream Cover (%

Erodi ng Banks (%
Cobbl e Enbeddedness (%
Maj or Substrate Type
Pool /Riffle Ratio
Periphyton Coverage (%

- ——— e - - - -

| daho, 1984.

- et - -

- —— - ws e S S S R Ve W e e e e e

Extrenme
20. 0
11.4
3.45
14.2
9.1

50
Lg./Sm R
28:72
100

- - - - P = S s ey e W A e A
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Bl G BEAR CREEK

Big Bear Creek is the largest tributary to the Potlatch River.
Big Bear Creek is approximately 34 kmin length and contains
315 kmof tributary streans. Mst of the Big Bear system
flows intermttently, the only steady annual flow being found
in East Fork Big Bear and close to the mouth of Big Bear.

The West Fork of Big Bear Creek originates on the southern

sl opes of the Palouse Range. The East Fork of Big Bear Creek
originates on the southern slope of Mca Muntain. Big Bear
Creek flows through a patchwork of private, Potlatch Forest
Industries, National Forest, and Idaho State |ands. Lower

Big Bear Creek and the lower tributaries flow through steep
tinbered canyons. The |lower reaches are utilized for |ogging
and grazing, but nost of the |ower reaches are inaccessible,
so land use is limted. The upper reaches of Big Bear Creek
fl ow through high neadow and pal ouse terrain, and are utilized
primarily for farmng and |ogging activities. Spring Valley
Reservoir, a popular recreation site, is located on one of the
upper tributaries of Little Bear Creek. The |daho Departnment
of Fish and Game stocks Spring Valley Reservoir with catchable
and fingerling size rainbow trout. Falls on Big Bear Creek,

at SK 9.0, act as an inpassable barrier to anadromous fish
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mgration. Visual surveys and prelimnary electrofishing
reveal ed that only date were present in the 1 kmreach above

the falls.

Three stations were established on Big Bear Creek. Two stations
were located in the upper East Fork area and the third was close

to the mouth of Big Bear Creek.

Station #1. Station #1 was established on Big Bear Creek at SK
1.0. The sanple station was |ocated in a wide flood channel,
bordered by a sparsely tinbered west slope and the embankment of

the Big Bear Creek road.

One rainbow steel head, redside shiners, paiute sculpin, speckled
date, bridgelip suckers, and northern squawfish were captured at
station #1. Estinmated standing crop of overyearling rai nbow
steel head was 5.00 kg/ha, with a density of 0.002 fish/n2 (Table
55).

Summer stream flow was 0.23 n8/sec, with extrene variation in
annual flow.  Summer water tenperature was 21.1 C, which
approaches the lethal [imt for juvenile rainbow steel head
(Bovee, 1978). Mean stream velocity was 11.1 cnisec, which was

within the optimum range for juvenile rainbow steel head (Bovee,
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1978). Streamw dth was 7.64 m Mean stream depth was 27.3

cm wthin the optimum range for juvenile rainbow steel head
(Bovee, 1978). Instream cover for juvenile rainbow steel head

was provided by 32.7% of the stream section. This cover
consisted entirely of the one large deep pool. Eroding banks
were not observed. Channel stability was poor, as nmuch brading
occurred in this lower reach of Big Bear Creek. Cobble
enbeddedness was 50% and |imting to juvenile rainbow steel head
production (Bjornn et al., 1977). The major substrate type was
smal | rubble, a slightly suboptimm substrate size for juvenile
rai nbow st eel head (Bovee, 1978). The pool/riffle ratio was 30:70
and holding area was limted to the [arge pool. Periphyton was
observed on 80% of the stream substrate, indicating high primry
production. There was a lack of riparian vegetation in the |ower
reach of Big Bear Creek. The riparian growth consisted only of
sparse clunps of grass. No shading was provided in the sanple

section (Table 55).

Station #2. Station #2 was established on East Fork Big Bear
Creek at SK 6. 8. Access to this station was provided by Forest
Service Road 3347. The station was |ocated in a noderately w de
w de, grassy neadow. The stream neandered frequently and was
lined by heavy brush. Overall gradient for this sanple area

was | ow.
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Speckl ed date and frogs were abundant in station #2. No sal nonids

were captured (Table 54).

Late sumer stream flow was 0.007 nB/sec, with noderate variation
in annual flow.  Summer water tenperature was 17.8 C, which is
wi thin the optimum range for juvenile rainbow steel head (Bovee,
1978). Mean stream velocity was 2.9 cmsec, the mninumlimt
for juvenile rainbowsteel head (Bovee, 1978). Stream wi dth was
1.86 m Mean stream depth was 12.7 cm a suboptinum depth for
juvenile rainbowsteel head (Bovee, 1978). |Instream cover for
juvenile rainbow steel head was provided by 6.5% of the stream
section surveyed. Depth was the primary conponent of instream
cover. Twenty five percent of the stream banks showed signs of
erosion. Overall channel stability was fair. The ngjor
substrate types were sand and silt, which can |imt rai nbow

steel head production (Bjornn et al., 1977; Bovee, 1978). The

stream section was all a "run" type, no distinct pools and
riffles were formed. Periphyton was not observed on the sandy
stream substrate, indicating low primry production; however,
noss was found on 15% of the woody debris in the channel. Wody
debris was abundant in the stream section. The riparian habitat
was wel | devel oped, consisting of grasses and alders. Twenty

percent of the stream was shaded by the | ow canopy (Table 55).
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Station #3. Station 63 was established on East Fork Big Bear
Creek at SK 8.6., in a narrow, brushy meadow approxi mately 100
m above Forest Service Road 3347. The creek was narrow and
shal | ow, woody debris was abundant throughout the stream bed,
and tinbered slopes bordered both sides of the meadow. This
station supported a good standing crop of overyearling

rai nbow st eel head, which ranked third of the streams sanpled
during 1984 (Appendix-Table 1). It is surprising that there
shoul d be any rai nbow steel head in the upper Big Bear Creek
system since the barrier on the mainstem at SK 9.0, is

i mpassable.  The fish that were present mght be resident
trout, offspring of a hatchery stock transplanted into the
west fork of the Big Bear Creek drainage. This particular
reach of the East Fork Big Bear Creek seemed to be well suited
as a nursery stream streanside cover was well devel oped and
perhaps conpensated for |ack of significant depth or pool cover,
which night otherwise provide suitable rearing habitat for

sal noni ds.

Rai nbow- st eel head trout, speckled date, and frogs were captured

at station #3. Estimated standing crop of overyearling

rai nbow st eel head was 43.94 kg/ha, with a density of 0.12

fish/m2 Subyearling rainbow steel head standing crop was
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estimated to be 1.30 kg/ha, with a density of 0.19 fish/n2
(Table 54).

Late sumer stream flow was 0.007 nB/sec, with noderate
variation in annual flow.  Sunmer water tenperature was 14.4 C
which is optinum for juvenile rainbow steel head production
(Bovee, 1978). Mean streamvelocity was 3.1 cnisec, the
mninmum limt for rainbowsteelhead juveniles. Streamw dth at
low flow was 1.97 m Mean stream depth was 11.6 cm wthin the
suboptinum range for juvenile rainbow steel head (Bovee, 1978).

| nstream cover for juvenile rainbow steel head was provided by
1.3%of the streamarea surveyed. Thirty percent of the stream
banks showed signs of erosion. Overall channel stability was
fair. Cobble enbeddedness was zero, which is optinum for
juvenile steelhead production (Bjornn et al., 1977). The major
substrate type was gravel, a suboptimm substrate size for
juvenile rainbowsteelhead (Bovee, 1978). No distinct pool-
riffle zones as existed, the section was primarily a run.

Peri phyton was not observed, indicating |ow primry production.
Mbss was present on 15% of the exposed substrate and woody
debris. The riparian habitat was well devel oped, consisting of
al ders, herbs, grasses, and conifers. The overhangi ng canopy
shaded 90% of the stream and acted as the primary source of

cover for the juvenile rainbowsteel head (Table 55).
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Table 54. Rai nbow steel head trout population statistics of three
sanpl e stations on Big Bear Creek, a tributary of the

Potl atch River, |daho, 19%

Stati.on.

Bi ol ogi cal Paraneter Units “"I --------- .;. --------- ?:""

“Value  vValue  value
Age 0+ Fai nbow St eel head

2

Densi ty fish/m 0 0 0.19
Standing Crop kg/ ha 0 0 1.30
Mean Wi ght gm 0 0 0.7
Mean Length (TL-FL) nm 0 0 44- 43
Age 1t Rainbow Steel head
Density fish/ m2 0. 002 0 0.12
Standing Crop kg/ ha 5.00 0 43.94
Mean Vi ght gm 229.0 0 37.1
Mean Length (TL-FL) m 288- 279 0 155- 147

- - - —— . = = = D AP > - - ———— - - D D e = W e = . e = = W P W T S AP D e R e e e e WS e W e
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Table 55. Measured physical paraneters of three sanple stations
on Big Rear Creek, a tributary of the Potlatch River,
| daho, 1934.
N T T
Physi cal Paraneter R 2 3
________________________________ value . Value  Value
Station Length (m 60 50 60
Station Area (nR) 458. 40 93.00 118. 20
Late Summer
Stream Flow (nB/sec) 0.23 0.007 0.007
Annual Stream
Fl ow Variation Extrene Moder at e Moder at e
Sumrer Tenp. (O 21.1 17.5 14. 4
Water Velocity (cm's) 11.1 2.9 3.1
Stream Wdth (% 7.64 1.86 1.97
Stream Depth (cm 27. 3 12.7 11.6
I nstream Cover (% 32.7 6.5 1.3
Eroding Banks (% 0 25 30
Cobbl e Enbeddedness 50 Sand 0
Maj or Substrate Type sm R Sand G.
Pool /Riffle Ratio 30: 70 Run Run
Peri phyton Coverage (% 80 0 0

- e s R SR R M S R G P W S e e e e e 4R G e e e S R Sm S e W e G W e e A e
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CEDAR CREEK

Cedar Creek is approximately 15 kmlong and contains 72 km of
tributary streans. Cedar Creek originates on the northern

sl ope of Teakean Butte and flows northwesterly, discharging
into Potlatch River at SK 33.3. Leopold Creek and Kauder
Creek are the mgjor tributaries of Cedar Creek. Leopold Creek
I's approximately 8 kmlength and contains 9 kmof tributary
streams. Kauder Creek is approxinmately 6 kmin |ength,
contains 11 kmof tributary streans, and discharges into

Cedar Creek at SK 9.0. The Cedar Creek system flows through
private, Potlatch Forest Industries, Idaho State, and Bureau
of Land Managenent |ands. The upper Cedar Creek drainage flows
through rolling hills and meadow farniands. The lower 6 km of
Cedar Creek flows through a steep, narrow canyon. Farm ng,

| ogging, and grazing are the primary land use activities in
the Cedar Creek watershed. Access into Cedar Creek is limted

to foot travel.

Murphy and Metsker (1962) documented the presence of two |og
jams acting as fish barriers in the lower 4.8 kmof Cedar Creek.
The |ower of these two jans was not a barrier during the present

st udy.
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One station was established in Cedar Creek at SK 0.2, in a
narrow channel, bordered by steep tinbered slopes. Overall

stream gradient at the sanple site was noderate.

Cedar Creek is recognized as a primry steel head producing stream
in the Potlatch R ver (Murphy and Metsker, 1962). The creek is
situated upstream of the |ower inpacted basin(i.e., from the
mouth to Kendrick), and is the first relatively undisturbed
tributary available to mgrating anadromous sal monids. Problens
typical of the Potlatch River, low flow, high sumer water
temperatures, and cobbl e enbeddedness were also present in Cedar
Creek, but this stream nmaintains a nore steady flow and better
pool habitat than the |ower tributary streans. Standing crop

of overyearling rainbow steel head ranked thirteenth of the
streans sanpled during 1984 (Appendix-Table |, but standing
crop of subyearlings ranked second (Appendix-Table 2),
indicating that this streamnmght be a valuable rearing area

for sal nonids.

Rai nbow- st eel head, speckled date, paiute scul pin, and
crayfish were captured in Cedar Creek. Estimated standing
crop of overyearling rainbow steel head was 5.45 kg/ha, wth
a density of 0.03 fish/n2. Estimted standing crop of
subyearling rai nbow steel head was 9.54 kg/ha, witha density

of 0.33 fish/n2 (Table 56).
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Sumrer stream flow was 0.06 nB/sec, with noderate variation

in annual flow.  Summer water tenperature was 23.3 C

approaching the lethal limt of juvenile rainbow steel head
(Bovee, 1978). Mean streamvelocity was 8.8 cnisec, a
subopti num vel ocity for juvenile rainbow steel head (Bovee,

1978). Low flow streamwidth was 4.46 m Mean stream depth
was 15.0 cm asuboptimm depth for juvenile rai nbow steel head
(Bovee, 1978). Instream cover for juvenile rainbow steel head
was 7.0% and much of the instream cover was provided by

depth.  Eroding banks were not evident and overall channel
stability was good. Cobble enbeddedness was50% which is
limting to steel head production (Bjornn et al., 1977).

The major substrate types were large and small rubble, an
optimum substrate size for juvenile rainbow steel head (Bovee,
1978). The pool/riffle ratio of 50:50 indicated that holding

area was available and habitat diversity was good, for juvenile
rai nbow st eel head. Periphyton covered 100% of the stream
substrate, indicating high primary production. Mss also covered
75% of t he exposed and submerged substrate. The riparian habitat
was wel | devel oped and consisted of conifers, alders, herbs, and
grasses. Ten percent of the sanple section was shaded by the

riparian habitat (Table 57).
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Table 56. Rai nbowsteelhead trout population statistics of one
sanpl e station on Cedar Creek, a tributary of the

Potl atch River, |daho, 1984.

. Station

Bi ol ogi cal Paraneter Units 1 _______
R value
Age 0 Rainbow Steel head

2
Density fish/m 0.33
Standing Crop kgl ha 9. 54
Mean Wi ght gm 2.9
Mean Length (TL-FL) mm 63- 60
Age 1+ Rainbow Steel head

2
Density fish/m 0.03
Standing Crop kg/ ha 5.45
Mean Wi ght gm 16. 2
Mean Length (TL-FL) mm 124-118
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Table 57.  Measured physi cal

parameters of one sanple station

on Cedar Creek, a tributary of the Potlatch River,

| daho, 1984.

Physical Paranet er

Station Length (m
Station Area (nR)

Late Sunmer
Stream Fl ow (nB/sec)

Annual Stream
Fl ow Variation

Summer Tenp. (C)

Water Velocity (cnisec)
Stream Wdth (m
Stream Depth (cm
Lnstream Cover (%

Erodi ng Banks (%

Cobbl e Enbeddedness (9
Maj or Substrate Type
Pool /Riffle Ratio

Periphyton Coverage (%

0. 06

Moder at e
23.3
8.8
4. 46
15.0
7.0
0
50
Lg./Sm R

50:50
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LI TTLE BOULDER CREEK

Little Boul der Creek is approximately 5 kmin length and
contains 6 kmof tributary streans. Little Boul der Creek
originates on the western slope of MGary Butte and flows
westerly, discharging into Potlatch River at SK 56.1. The
Little Boul der Creek drainage is within National Forest,
Potlatch Forest Industries, and private |lands, and is
primarily tinbered high valley. Little Boul der Canpground,
adm nistered by the COearwater National Forest, is |ocated
near the nmouth of Little Boul der Creek. Logging and
recreation are the principal |and use activities of the
Little Boul der Creek watershed, and the Little Boul der Creek

road parallels nost of the stream | ength.

One station was established on Little Boulder Creek at SK 1.4.
The creek was small, narrow, and brushy, and bordered by

tinbered slopes. The streamgradient in the sanple section was

| ow.

Rai nbow- st eel head and crayfish were captured in Little Boul der
Creek. Estimated standing crop of overyearling rainbow steel head

was 47.57 kg/ha, with a density of 0.36 fish/nR. Estimated
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standing crop of subyearling rainbow steelhead was 16.94 kg/ ha,

with a density of 2.12 fish/n2 (Table 58).

This sanple station supported the greatest standing crop of
subyearling rainbow steel head (Appendi x-Table 2) and the second
greatest standing crop of overyearling rainbow steel head

(Appendi x-Table 1), of the sanple sites inventoried during 1984,
Al though the habitat for large trout was narginal, the stream
section was al nost entirely covered by a | ow overhangi ng canopy,
whi ch possibly conpensated for a lack of pool habitat or depth.
The section was also close to a large water body, the mddle reach
of the Potlatch River, and the surrounding terrain was relatively
uninmpaired by land use activities. These factors conbined coul d
explain why this streamis of such value as a nursery area for

sal noni ds.

Late sumer stream flow was 0.004 nB/sec, with noderate variation
in annual flow.  Summer water tenperature was 15.0 C, the optinum
tenperature for juvenile rainbowsteel head (Bovee, 1978). Mean
streamvelocity was 8.0 cmsec, within the suboptinum range for
juvenile rainbowsteel head. Low flow streamwidth was 1.11 m
Mean stream depth was 4.7 cm which approaches the lower limt

for juvenile rainbow steel head. Instream cover for juvenile

rai nbow st eel head was provided by 3.4% of the stream area
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surveyed. Instream cover consisted entirely of overhanging
vegetation. Ten percent of the stream banks showed signs of
erosion. Overall channel stability was good. Cobble
enbeddedness was 50% which is limting to steelhead production
(Bjornn et al., 1977). The major substrate type was sand, a
subopti num substrate size for juvenile rainbow steel head
(Bovee, 1978). The pool/riffle ratio was 10:90, indicating a
lack of holding area for juvenile rainbow steel head. Pools
formed bel ow smal| debris jams. Periphyton was not observed
in the sanple station, indicating low prinary production.
However, noss was present on 20% of the available substrate.
The riparian habitat was very well devel oped, consisting of

al ders, herbs, and grasses, and shaded ninety percent of

the stream (Table 59).
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Table 58. Rai nbow steel head trout popul ation statistics of one
sanple station on Little Boulder Creek, a tributary

of the Potlatch R ver, |daho, 1984.

(. Station
Bi ol ogi cal Paraneter tbits 1 ______
il value
Age O+ Rainbow Steel head
_ 2
Density fish/m 2.12
Standing Crop kg/ ha 16. 94
Mean Wi ght gm 0.8
Mean Length (TL-FL) mm 45- 44
Age I + Ral _n_b_o_\/\{- _S_t _e_e_l _h_e_a_d
2
Density fish/m 0.36
Standi ng Crop kg/ ha 47.57
Mean Wi ght gm 13.2
Mean Length (TL-FL) mm 119-114

172



Table 59. Measured physical parameters of one sanple station on
Little Boulder Creek, a tributary of the Potlatch
R ver, |daho, 1984.

STATI ON
Physical Parameter 1 -----------
.................................................... Value .. __
Station Length (m 40
Station Area (nR) 44. 40
Late Summer
Stream Fl ow (nB/sec) 0. 004
Annual Stream
Fl ow Variation Moder at e
Summrer Tenp. (O 15.0
Water Velocity (cm sec) 8.0
Stream Wdth (m 1.11
Stream Depth (cm 4.7
I nstream Cover (% 3.4
Erodi ng Banks (% 10
Cobbl e Enbeddedness (9 50
Mpj or Substrate Type Sand
Pool /Riffle Ratio 10: 90
Periphyton Coverage (% 0
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EAST FORK POTLATCH

East Fork Potlatch Creek is one of the larger tributaries of
the Potlatch River. East Fork Potlatch Creek is approximtely
30 km long and contains 103 km of tributary streams. The
creek originates on the western slope of Henml ock Butte and
flows southwesterly, discharging into Potlatch River at SK
61.8. The East Fork Potlatch systemis contained wthin
National Forest, Potlatch Forest Industries, D anond
International, Idaho State, Bureau of Land Managerent, and
private lands. Mst of East Fork Potlatch flows through a
high wi de meadow. Livestock graze throughout the basin and

| oggi ng occurs in the upper reaches of this system The
riparian zone of the lower 5 kmof East Fork Potlatch Creek
has been di m nished due to overgrazing. The sl opes bordering
this area have also been |ogged intensively. Scouring within
the channel proper is evident, indicating extrene fluctuation

in stream fl ow.

The upper reach of East Fork Potlatch is within a typical
nmeadow terrain. The gradient is low, the streamflows slowy
and neanders frequently. Several debris jans and beaver dans

interrupt flow throughout this area.
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The tributaries of East Fork Potlatch generally flow through
steep gradient, narrow valleys. These creeks are also extrenely
brushy, with debris janms and beaver darns interrupting flow
throughout their lengths. Brook trout have been observed in
several . locations in the tributary streans. Mirphy and Mt sker
(1962) identified the East Fork Potlatch Creek and its
tributaries as the principal spawning streams for steelhead in

the Potlatch River system

Two stations were established on East Fork Potlatch Creek. The
first station represented a mddle reach of East Fork Potlatch
Creek. Riparian vegetation was abundant, the gradient was |ow
to moderate, and there was a well defined pool-riffle structure
within this section. The upper station was representative of
the upper reaches of East Fork Potlatch. Riparian vegetation
was al so well devel oped, but the creek was slow noving and
meandered frequently. Debris janms and beaver dans were present

inthis section.

Station #l. Station #1 was established on East Fork Potlatch
Creek at SK 18.5. Water quality analysis indicated no

limtation to salnmonid production (Appendix-Table 17). Species
conposition of this station consisted of rainbow steel head, one

brook trout, redside shiners, bridgelip suckers, speckled date,
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pai ute scul pin, and crayfish. Estinated standing crop of
overyearling rainbow steel head was 14.81 kg/ha, with a density
of 0.05 fish/nR2. Subyearling rainbow steel head were very
abundant, but not collected (Tables 60 and 61), as their snall
size prevented effective sampling with the electrofishing
equiprent.  This sane problem could have al so prevented

effective sampling of subyearling brook trout.

Late summer stream flow was 0.42 n8/sec, with noderate variation
in annual flow.  Summer water tenperature was 20.0 C, well above
the optimum range for juvenile rainbow steel head (Bovee, 1978).
Mean stream velocity was 28.1 cmisec, the optinum velocity for
juvenile rainbow steel head (Bovee, 1978). The mean stream width
at lowflowwas 4.98 m Stream depth averaged 29.8 cm wthin
the optimum range for juvenile rainbow steel head. |nstream cover
for juvenile rainbowsteel head was provided by 6.0% of the stream
area surveyed; the primary conmponents of instream cover were depth
and overhanging vegetation. Thirteen percent of the stream banks
showed signs of erosion. The overall channel stability was fair.
Cobbl e enbeddedness was 25% and mght be limting to steel head
production (Bjornn et al., 1977). The major substrate types were
large rubble, small rubble, and sand. The high content of sand
woul d make the overall substrate size slightly suboptinmum for

juvenile rainbow steel head (Bovee, 1578). The pool/riffle ratio
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was 70:30, providing abundant holding area for juvenile

sal nonids.  Periphyton was observed on 30% of the available
substrate, indicating noderate primary production. The riparian
habitat, consisting of alders, herbs, and grasses, provided 10%

of the streamw th shade (Table 62).

Station #2. Station #2 was established on East Fork Potlatch at
SK 22.8. Rai nbow steel head, brook trout, speckled date, paiute
scul pin, and crayfish were captured at station #2. Estimated
standing crop of overyearling rainbow steel head was 4.76 kg/ ha,
with a density of 0.05 fish/n2. Subyearling rai nbow steel head
were not observed (Table 60). Standing crop of overyearling
brook trout was estimated at 0.66 kg/ha, with a density of 0.006
fish/n (Table 61).

Late summer stream flow was 0.04 nB/sec, with noderate variation
in annual flow. The summer water tenperature of 19.4 C is above
optimum for rainbow steel head growth (Bovee, 1578). Mean stream
velocity was 1.5 cm/sec, below the lower linit for juvenile

rai nbow- st eel head. Mean streamw dth at |low flow was 6.05 m
Stream depth averaged 37.5 cm which is within the optimm depth
range for juvenile rainbow steel head (Bovee, 1978). Tnstream
cover for juvenile rainbow steel head was provided by 18.3% of the

stream area surveyed. Instream cover consisted primarily of depth
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and overhanging vegetation. Twenty three percent of the banks
were eroding. Overall channel stability was fair. The major
substrate types were sand and silt, limting to steel head
production (Bjornn et al., 1977). The pool/riffle ratio, 90:10,
i ndi cated that abundant hol ding area was available but habitat
diversity was limted. Periphyton was observed on 10% of the
stream substrate, indicating |low primary production. Dense

groth of alders, grasses, and herbs shaded 30% of the channel
(Table 62).
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Table 60. Rai nbowsteel head trout population statistics of two
sanpl e stations on East Fork Potlatch Creek, a

tributary of the Potlatch River, |daho, 1984.

Station

Bi ol ogi cal Paraneter Units 1 2
Val ue Val ue
Age 0+ Rai nbow Steel head E
. . 2
Density fish/m
_ P 0
Standing Crop kg/ ha r
e 0
Mean Vi ght gm S
e 0
Mean Length (TL-FL) mm n
t 0
Age 1+ Rai nbow Steel head
2
Density fish/m 0.05 0.05
Standing Crop kg/ ha 14. 81 4.76
Mean Wi ght gm 31.6 9.6
Mean Length (TL-FL) m 130- 124 112- 106
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Table 61. Brook trout population statistics of two sanple
stations on East Fork Potlatch Creek, a tributary

of the Potlatch R ver, |daho, 1984.

. Station

Bi ol ogi cal Paraneter tnits 1 L
Age O+ Brook Trout

2
Density fish/m 0 0
Standing Crop kg/ ha 0 0
Mean Wi ght gm 0 0
Mean Length (TL-FL) mm 0 0
Age |+ Brook Trout

2
Density fish/m 0.001 0. 006
Standing Crop kg/ ha 3.44 0. 66
Mean Vi ght gm 206. 0 12.0
Mean Length (TL-FL) mm 260- 251 123-118
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Table 62. Measured physical paraneters of two sanple stations
on East Fork Potlatch Creek, a tributary of the
Pot | atch River, Idaho, 1984.

___________ STATION ..
Physical Parameter ] R
R valve ... value
Station Length (m 60 60
Station Area (nR) 298. 80 363. 00
Late Sumer
Stream Fl ow (nB/sec) 0.42 0. 04
Annual Stream
Fl ow Variation Moder at e Moder at e
Summer Tenp. (C) 20.0 19.4
Water Velocity (cm's) 28.1 1.9
Stream Wdth (m 4.98 6. 05
Stream Depth (cm 29. 8 37.5
I nstream Cover (% 6.0 18.3
Erodi ng Banks (% 13 23
Cobbl e Enbeddedness (9 25 Sand
Mpj or Substrate Type Lg./Sm R, Sand Sand
Pool /Riffle Ratio 70: 30 90: 10
Periphyton Coverage (% 30 10
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PURDUE CREEK

Purdue Creek is approximately 6 km long and contains 5 km of
tributary streans. Purdue Creek originates at an elevation

of 1097 m and flows southwesterly, discharging into Potlatch
River at SK 76.1. The Purdue Creek drainage is contained
within National Forest, Ildaho State, Potlatch Forest Industries,
and private lands. The Purdue Creek terrain is primarily high
meadow. Most of Purdue Creek is a slow nmoving, |ow gradient,
meandering stream  The well defined channel travels through
deep humc topsoil. The principal land use activity of the
Purdue Creek watershed is livestock grazing. Acess to |ower

Purdue Creek is provided by the Purdue Creek road.

One station was established on Purdue Creek at SK 3.1, and was
typical of the overall streamtype. Rai nbow steel head, redside
shiners, speckled date, paiute sculpin, and crayfish were
captured on Purdue Creek. Three subyearling rai nbow steel head
were captured (Table 63); however, the small size of these

fish prevented the measurenent of an accurate weight.
Late sumrer stream flow was 0.02 nB/sec, with noderate variation

in annual flow Summer water tenperature was 17.2 C, which is

within the optimum range for juvenile rainbow steel head (Bovee,
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1978). Mean stream velocity was 3.7 cmsec, the mnimum/limt
for juvenile rainbow steel head (Bovee, 1978). Stream wi dth

was 1.01 mat low flow. Mean stream depth was 39.6 cm an
opti mum depth for juvenile rainbow steel head (Bovee, 1978).

| nstream cover for juvenile rainbow steel head was provided by
66. 1% of the stream area surveyed. Depth was the prinary
conponent of instreamcover. Fifty percent of the stream banks
showed signs of erosion. CQOverall channel stability was fair
The stream substrate was primarily sand and silt. Ten percent
of the total substrate was gravel. The high content of sand
and silt (909 in Purdue Creek can |imt production of

rai nbow steel head (Bjornn et al., 1977). The pool/riffle

ratio was 80:20, indicating abundant hol ding area, but

limted habitat diversity, for juvenile rainbow steel head.

Peri phyton was not observed in the sanmple station, indicating
| ow primary production. However, nmpss was present on 15% of
the avail abl e woody debris. The riparian habitat consisted of
grasses, herbs, and alders. Wody debris was abundant in the
sanpl e section. Ten percent of the stream was shaded by the

riparian vegetation (Table 64).
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Table 63. Rainbow steel head trout popul ation statistics of one
sanpl e station on Purdue Creek, a tributary of the

Potl atch River, |daho, 1984.

Station

Bi ol ogi cal Paraneter wits 1 _______
e Yl
Age_0* Rai nbow Steel head

2
Density fish/m 0. 007
Standing Crop kgl ha NA
Mean Wi ght gm NA
Mean Length (TL-FL) mm 35-33
Age |+ Rai nbow Steel head

2
Density fish/m 0
Standi ng Crop kg/ ha 0
Mean Wi ght P 0
Mean Length (TL-FL) mm 0
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Table 64. Measured physical paraneters of one sanple station

on Purdue Creek, a tributary of the Potlatch River,

| daho, 1984.
s

Physi cal Paraneter 1 ________
_______________________________________ Val ue
Station Length (m 40
Station Area (nR) 40. 40
Late Summer
Stream Fl ow (nB/sec) 0.02
Annual Stream
Fl ow Variation Moder at e
Surmer Termp. (O 17.2
Water Velocity (cm sec) 3.7
Stream Wdth (m 1.01
Stream Depth (cm 39.6
I nstream Cover (% 66.1
Erodi ng Banks (% 50
Cobbl e Enbeddedness (4 Sand
Mpj or Substrate Type Sand
Pool /Riffle Ratio 80: 20
Periphyton Coverage (% 0
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VEST FORK POTLATCH

West Fork Potlatch is approximately 11 kmin length and contains
41 kmof tributary streams. West Fork Potlatch originates at an
el evation of 1120 m and flows southeasterly, discharging into
Potlatch River at SK 78.0. Feather Creek, Cougar Creek, and

Tal apus Creek are the major tributaries of Wst Fork Potlatch.
Feather Creek is 8 kmlong, contains 4 kmof tributary streans,
and enters West Fork Potlatch at SK 1.3. Cougar Creek is 6 km
long, contains 2 kmof tributary streans, and discharges into
West Fork Potlatch at SK 4.5. Talapus Creek is 3 kmlong and
enters West Fork Potlatch at SK 6.0. The West Fork Potlatch
drainage is contained within National Forest, private, Potlatch
Forest Industries, and Dianmond International |ands. Wst Fork
Potlatch terrain is primarily high meadow. The streamis slow
moving, has a |ow gradient and meanders frequently. @&asses and
alders are the major vegetation types in the neadow. Head water
streans are shallow and narrow. They flow over a noderate to
high gradient through tinbered, steep nountain slopes. The
principal land use activity inpacting West Fork Potlatch is
livestock grazing. Reduced riparian habitat and high sediment

| oads result fromthe grazing. Access to West Fork Potlatch is

provided by Forest Service Road 1954.
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Three stations were established on West Fork Potlatch. Two were
representative of the slow moving, meandering, high meadow

streams, and the third represented the headwater streans.

Station #l. Station #l was established on Wst Fork Potlatch
at SK 1.6. Water quality analysis indicated no limtation to
sal noni d production (Appendi x-Table 13). Redside shiners,
speckled date, paiute sculpin, and crayfish were captured at
station #1. Redside shiners and speckled date were abundant.

No sal nonids were captured at this station (Table 65).

Late summer stream flow was 0.02 nB/sec, with noderate variation
in annual flow.  Summer water tenperature was 17.2 C, which is
within the optinmum range for juvenile rainbow steel head (Bovee,
1978). Mean stream velocity was 3.7 cmsec, the mnimum/limt
for juvenile rainbow steel head (Bovee, 1978). Stream wi dth

at low flowwas 2.47 m Mean stream depth was 31.8 cm within
the optinmum range for juvenile rainbow steel head (Bovee, 1978).
Instream cover was provided by 32.1% of the stream area surveyed
Depth was the primry component of instream cover. (ne hundred
percent of the stream banks were in various stages of erosion,
and overall channel stability was poor. Sand and silt were the
principal substrate types; only four percent of the total

substrate content was small rubble and gravel. The high content
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of fine substrate size is limting to steelhead production
(Bjornn et al., 1977). The pool/riffle ratio was 98: 2,

i ndi cating abundant holding area, but |imted habitat diversity,
for juvenile rainbowsteel head. Periphyton was not observed

on the streamsubstrate. The riparian habitat was well

devel oped and consisted of alders and grasses. Twenty percent
of the stream was shaded fromthis low to intermediate canopy
(Table 66).

Station #2. Station #2 was established on Feather Creek at
SK 0.6. A fewconifers lined the stream but the principal
vegetation types were grasses and alders. Wody debris was

abundant in the sanple station.

Redsi de shiners, bridgelip suckers, speckled date, paiute
scul pin frogs, and crayfish were captured at station #2.
Bridgelip suckers were |ess abundant than the other species
captured. No salnonids were captured at this station (Table
65) .

Late summer stream flow was 0.07 nB/sec, with noderate
variation in annual flow.  Summer water tenperature was 18.3
C, which is within the suboptimmrange for juvenile

rai nbow st eel head (Bovee, 1978). Mean stream velocity was
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9.5 cnmisec, also within the suboptimum range for juvenile

rai nbow st eel head. Streamw dth at |ow flow was 2.67 m

Mean stream depth was 28.1 cm the optinum depth for juvenile
rai nbow st eel head (Bovee, 1978). Instream cover for juvenile
rai nbow st eel head was provided by 6.6% of the stream area
surveyed. Depth was the principal conponent of instream cover.
Thirty eight percent of the banks showed signs of erosion.
Overal |l channel stability was fair. The major substrate

types were sand and silt, which is limting to juvenile

steel head (Bjornn et al., 1977). The pool/riffle ratio was
44:56, indicating abundant holding area, and for good habitat
diversity for juvenile salnonids. Periphyton was not observed,
which indicated a lack of primary production. Mss was present
on 30% of the woody debris and stream substrate. The riparian
habitat consisted of grasses, herbs, and al ders. Ten percent of
the stream was shaded by the low to internediate canopy (Table
66) .

Station #3. Station #3 was established on Upper Feather Creek

at SK 4.5. The stream flowed through a narrow tinbered valley.

Brook trout were the only fish captured. Estimted standing
crop of overyearling brook trout was 6.42 kg/ha, with a

density of 0.06 fish/n2. No subyearling brook trout were
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captured (Table 67).

Late sumer stream flow was 0.04 nB8/sec, with noderate variation
in annual flow.  Summer water tenperature was 13.3 C, within the
optimum range for juvenile rainbowsteel head. Mean stream
velocity was 13.3 cnisec, also within optinmumrange for juvenile
rai nbow st eel head. Low flow streamw dth was 3.08 m Mean depth
was 10.4 cm which is a suboptinmum depth for juvenile rai nbow
steel head (Bovee, 1978). Instream cover for juvenile rai nbow
steel head was provided by 55.0% of the stream area surveyed.

The principal component of instream cover was overhanging
vegetation. Fifty percent of the stream banks showed signs of
erosion, and overall channel stability was fair. Cobble
enbeddedness was 25% The major substrate types were snall

boul der, large and small rubble, the optinmum substrate size

for juvenile rainbowsteel head (Bovee, 1978). Pool/riffle

ratio was 50:50, providing abundant holding area and for good
habi tat diversity for juvenile rainbow steel head. Periphyton
was present on 50% of the substrate, indicating nmoderate primry
production. The riparian habitat was well devel oped consisting
of alders, grasses, ferns, herbs, and conifers. Seventy percent
of the stream section was shaded fromthe high conifer canopy

(Table 66).
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Table 65. Rainbow steel head trout population statistics of
three sanple stations on West Fork Potlatch Creek,
a tributary of the Potlatch Rver, Idaho, 1984.

... Station o
Bi ol ogi cal Paraneter bits L 2 3
_____________________________________ value _ Value __ Value
Age_0* Rai nbow Steel head
Density fish/ m2 0 0 0
Standing Crop kg/ ha 0 0 0
Mean Wi ght gm 0 0 0
Mean Length (TL-FL) mm 0 0 0
Age 1+ Rai nbow St eel head

2

Density fish/m 0 0 0
Standing Crop kg/ ha 0 0 0
Mean Vi ght gm 0 0 0
Mean Length (TL-FL) mm 0 0 0
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Table 66. Brook trout population statistics of three sanple
stations on West Fork Potlatch Creek, a tributary
of the Potlatch River, |daho, 1984.

R Station

Bi ol ogi cal Paraneter Units R 21 ______ 3
____________________________________ value ~ Value _ Value
Age 0+ Brook Trout

_ 2
Density fish/m 0 0 0
Standing Crop kg/ ha 0 0 0
Mean Vi ght gm 0 0 0
Mean Length (TL-FL) m 0 0 0
Age 1t Brook Trout

_ 2
Density fish/m 0 0 0.06
Standing Crop kg/ ha 0 0 6. 42
Mean Vi ght gm 0 0 11.3
Mean Length (TL-FL) mm 0 0 109- 105
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Table 67. Measured physical paraneters of three sanple stations
on West Fork Potlatch Creek, a tributary of the
Potlatch River, Ildaho, 1984,

_______________ STAION .
Physi cal Paraneter o 2 3
e value .. value .. value
Station Length (m 60 60 40
Station Area (nR) 148. 20 160. 20 123.20
Late Sumer
Stream Fl ow (nB/ sec) 0.02 0.07 0. 04
é?gsvmVarS} ;??gnn Mbder at e Moder at e Moder at e
Summer Temp. (O 17.2 18. 3 13.3
Water Velocity (cm's) 3.7 9.5 13.3
Stream Wdth (m 2.47 2.67 3.08
Stream Depth (cm 31.8 28.1 10. 4
I nstream Cover (% 32.1 6.6 55.0
Eroding Banks (% 100 38 50
Cobbl e Enbeddedness m Sand Sand 25
Maj or Substrate Type Sand Sand  SmB., Lg./SmR
Pool /Riffle Ratio 98: 2 44: 56 50: 50
Periphyton Coverage (% 0 0 50
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ENHANCEMENT RECOMMENDATI ONS

The baseline data described on the inventory streans will be used
to recommend enhancement neasures to increase or inprove salnonid
habitat within the study area. Throughout the stream narratives,
we have given brief descriptions of the inventory streans, the
land use activities which affect each, and nore thorough
descriptions of physical habitat and estimtes of sal nonid

popul ations within representative reaches. 1In the follow ng
section, we will decribe the problenms which currently limt

sal nonid production in each of the inventory streans and sol utions
to remedy the problens. The solutions will include the specific
activities necessary and the predicted results of those

enhancenent activities.

194



Enhancenent Recommendations-C ear Creek System

CLEAR CREEK

Problens: Lack of riparian habitat; sedimentation; |ack of
i nstream cover; |ow sumrer flows; high summer

water tenperatures;, and mgratory barriers.

The lower 12 km of Clear Creek is the nmost severely inpaired reach
of this stream Private residences, cattle pens, and snall farm
plots line much of the lower reach. Overgrazing has dim nished
riparian vegetation, thereby contributing to high sumer water
tenperatures, unstable bank structure, reduction of streanside
cover, extrene fluctuation in flow, and increased sedinentation.
Furthermore, agricultural and grazing activities are nost intense
within the lower tributary basins, adding to sediment content of
mai nstem C ear Creek.  Sedinentation can reduce pool habitat,
cover good spawning gravels, cause braiding of the stream course,
reduce survival of emerging fry, and dimnish diversity of prey

type.

The upper drainage receives a high content of sedinent from

| ogging and roading activities. Cear cuts have |ong inpacted the
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headwaters of Cear Creek. Martin (1976) and the U S. Forest
Service (1980) found that upper Cear Creek woul d be excellent
salnonid rearing habitat if not for the sedinent |oad attributed
tologging inthis area. The present inventory found that the

| ower Clear Creek stations supported a small popul ation of

rai nbow steel head, the mddle reach a noderate population with a
greater nunber of overyearlings, and the headwaters an excellent
popul ation of juvenile cutthroat trout. Since nuch of Oear O eek
flows through steep, narrow, high gradient canyons, debris jans
often formand act as tenporary barriers to mgrating anadronous

sal noni ds.

Solution: Extensive revegetation and exclusion of |ivestock from
the lower 12 km stream reach woul d address the lack of riparian
habitat and its associated effects. Cooperation and

coordination with local farmers and ranchers for better |and
management practices is needed. The upper basin would benefit
frombetter |ogging practices, reforestation or revegetation of
clear cuts, and reseeding unused |ogging roads. The upper basin
will always be subject to debris jam barriers, but they

shoul d be renoved and nonitored annually. Check dans and

pl acement of |arge boul ders throughout the stream drai nage woul d
i ncrease pool habitat and instream cover. Streambraiding in the

| ower reach could be corrected with rechannelization and bank
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reinforcenent. Head sloping of existing vertical banks and bank
reinforcement would correct sites of mass erosion. And, flow
augment ation by construction of a storage reservoir in the
headwaters of Cear Ceek, would reduce low flow effects, increase

instream cover, and reduce high sumer water tenperatures.

Predicted results:

L. Stabilize banks.

2. Reduce sedi nentation.

3. | ncrease streanside cover.

4. | ncrease instream cover.

B. Reduce high summer water tenperatures.

6. I ncrease pool habitat.

1. Provi de anadronous sal moni d access into the upper reaches.
8. Fl ow augnentati on.

Specific activities:

L. Revegetation of the |ower 12 km of stream banks.

2. Fencing to exclude |ivestock from nmost of the [ower 12 km
of stream

3. Construction of approximately 30 check dans in the |ower 20

km of stream

4, Placenent of large boulders or wing deflectors in the |ower

20 km of stream
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Headsl opi ng of vertical banks and bank reinforcenent on
sites of mass erosion in the |ower 12 km of stream

Renoval of debris jams and annual nonitoring.

Revegetation of clear cuts and |ogging roads affecting the
upper 5 kmof stream

Construction of a storage reservoir in the headwaters of
Cear Creek.

Rechannel areas of excessive streambraiding in the |ower 12

km of stream

Land owner shi p:

54% U. S. Forest Service;
46% private.
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Bl G CEDAR CREEK

Problem  Low summer flow, shallow nean depth; sedinentation; |ack

of good pool structure; and |oss of riparian habitat.

Big Cedar Creek flows overground from the comunity of Big Cedar
to the mouth of the creek, a distance of approximately 9.5 km

Li vestock graze in several sites along this reach and have not
severely inpacted the riparian zone but, nevertheless,

i nfluence sedinment |oad and bank structure. A road paralleling
the creek and agricultural activities on the surrounding slopes
al so contribute to the sedinment load. Since this is generally a
low land stream flow and nean depth are regul ated by seasonal
precipitation. Pools are forned primarily by snmall debris janms

and are structurally controlled by flow variation.

Solution: Fencing off cattle yards to exclude livestock fromthe
stream banks woul d pronmote riparian devel opnent, thereby reducing
extrene fluctuations in water tenperature, reduce sedinentation,
and provide greater streanside cover. The construction of a
storage reservoir below Big Cedar would augnment flows, increasing

overal | depth, pool habitat and instream cover, and reduce extrene
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variations in water tenperature. Check dams at several sites within
the | ower reach woul d act as sediment traps, provide a nore stable

pool structure, and increase instream cover.

Predicted results:

1.  Increase streanside cover.

2.  Reduced sedi nentation.

3. Reduced variation in water tenperature.
4, Increased pool cover.

5 Augment |ow sunmmer flow.

6. Increase instream cover.

Specific activities:

1. Approximately 3 km of riparian enhancenent and fencing bel ow
cattle use areas.

2. Construction of a storage reservoir below Big Cedar, Idaho.

3. Construction of approximately 10 check dams on the lower 8 km
of Big Cedar Creek.

Land owner shi p:

100% Private.
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VEST FORK CLEAR CREEK

Problem Mgratory barriers; |ow sumrer flow, unstable stream
course; lack of instream cover; shallow nmean dept h;

| ack of good pool habitat; and sedinentation.

Mgratory barriers are the nain deterrent to anadromous sal nonid
production in West Fork Clear Creek. Several debris jans and
extreme stream gradi ent prevent the passage of fish above SK 0. 5.
Wthin the headwaters, |ow sumer flow regul ates pool habitat,
mean depth, and anount of instreamcover. The channel was shal |l ow,
not well defined, and could be altered by small accumul ations of
debris.  Sedimentation, attributed to Iogging and roading
activities, also reduced potential of this stream as rearing
habitat for anadronous sal monids. Despite the unsuitability for
anadromous fish, a relatively productive cutthroat trout

popul ati on was supported in the headwaters of West Fork O ear

Cr eek.
Solution:  Providing passage above the barriers in Wst Fork O ear

Creek is not recomrended. As the creek travels through a narrow,

hi gh gradient canyon, debris jams will be an annual occurrence with
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the advent of spring runoff. Devel opnent of spring sources and the
construction of a storage reservoir in the headwaters woul d enhance
the cutthroat trout popul ation, but have negligible effect

enhanci ng the anadronous salnonid habitat of the lower 0.5 km of
West Fork O ear Creek.

Specific Activities:

None.

Land owner shi p:

100% U. S. Forest Service.
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HOODOO CREEK

Problem Mgratory barriers; |low sumer flows; unstable stream
course; lack of instream cover; shallow mean dept h;

| ack of good pool habitat; and sedinmentation

Mgratory barriers are the nain deterrent to salnonid production

in Hodoo Creek. Falls, located at SK 1.0, and the West Fork O ear
Creek barriers at SK 0.5, prevent the passage of anadromous fish
into this stream A popul ation of cutthroat trout could be
supported in the upper reaches of Hoodoo Creek, since the habitat
is simlar to Wst Fork Clear Creek, but the fish would have to be
transplanted into this system The problens associated with |ow
flow, shallow nean depth, lack of instream cover, |ack of pool

habi tat, and unstable stream course, also inmpact Hoodoo Creek.
Sedinentation, attributed to logging and roading activities,

reduces the potential salnonid habitat of this stream

Solution: Providing passage over the falls on Hoodoo Creek is not
recommended. The stream flows through a narrow, high gradient
canyon whi ch woul d be susceptible to annual debris jans. No

ot her enhancenent procedures are recomended.

203



Specific activities:

None.

Land owner shi p:
100% U. S. Forest Service.
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SQUTH FORK CLEAR CREEK

Problem  Sedinentation; lack of instream cover; lack of pool

and occasional debris jans.

South Fork Clear Creek receives a high sedinent |oad from
| ogging activities in the Wst Branch of South Fork O ear
Creek. The South Fork Clear Creek and the Cear Creek #3
stations were simlar in alnost every aspect, excepting
sediment content. The Cear Creek #3 station produced a
relatively high standing crop of rainbowsteel head, while
few rai nbow st eel head occupi ed the South Fork station.
Sedinentation results in reduced pool volune, reduced
instream cover, and decreasing the diversity of benthic
invertebrates (Bjornn et al., 1977). Sedinment also covers
spawning gravels, reducing potential for adult spawning and

survival of emerging fry.

Solution: Both instream cover and pool habitat could be

i nproved by placenent of check dans or sedinent traps at several

sites in the stream However, South Fork Clear Creek flows

over a noderate to high gradient; small waterfalls are abundant
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and shoul d already act as check dams. Evidently, these are not
effective, so other enhancement neasures nust address the

sedi nent probl em

Control of the source of sedinentation is necessary.
Revegetation of the clear cut areas and unused |oggi ng roads,
in addition to protection of existing riparian habitat in the
headwat ers, could reduce the amount of sediment continually
washing into South Fork Cear Creek. Mich of the clear cut
areas in the upper basin are naturally becom ng reveget at ed.
After the soil becones tied down, high spring flows should
clear the sediment fromthe streanbeds. Methods have been
devel oped to actually wash the substrate by using caterpillar
tractors or a suction dredge, but access into South Fork O ear
Creek is extremely limted, making these procedures cost

i neffective.

Predicted results:

1.  Reduced sedinmentation

2. Increase pool cover.
3.  Increase instream cover
4, Increase streansi de cover
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Specific activities:
1. Approximately 30 kmof riparian enhancement in both the West

Branch and Kay Creek tributaries and in the headwaters of
South Fork Clear Creek.

2. Revegetation of old logging roads in the upper South Fork

C ear Creek basin.

Land owner shi p:

100% U. S. Forest Service.
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M DDLE FORK CLEAR CREEK

Problem Low summer stream flow, [ack of instream cover; shallow
mean depth; lack of pool habitat; and nmigratory

barriers.

Previous studies by Martin (1976) and the U S. Forest Service
(1980) determned that Mddle Fork Clear Creek is of little use
to anadromous fish. Martin (1976) attributed the poor condition
of Mddle Fork to high sediment content, narginal benthos
production, high gasket effect, and a series of 3-4 m high
waterfalls just above the confluence with Solo Creek, acting as
mgratory barriers. The US. Forest Service (1980) found that

the barriers and |lack of spawning habitat rendered the Mddle Fork

unsui table for salnonid production.

The present inventory found that a popul ation of rainbow steel head
was supported above the barriers cited in Martin's (1976) and the
U S. Forest Service (1980) reports. Rainbowsteelhead density in
this reach was nore |likely regulated by abundance of spawning
pairs, than the limtations of the rearing habitat. Low sunmer
flow contributed to lack of instream cover, shallow mean depth,

and | ack of pool habitat.
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Solution: Inproved passage over the falls in the mddle reach
would result in the nost significant increase of anadromous
salmonids in this stream but access into Mddle Fork Cear Creek
is limted, and nost enhancement neasures would be restricted to
hand work. Boul ders and check dams woul d provide for greater pool
habitat and increase instreamcover. Construction of a storage
reservoir in the headwaters woul d al so augnent |ow sumer flow,
increase overall stream depth, pool habitat, instream cover, and
reduce extreme fluctuations of water tenperature. Revegetation of
sel ected stream banks woul d provide greater streanside cover
reduce stream sedinentation, and reduce fluctuations of water
tenperature. Al though sedinmentation and gasket effect were
determned to limt salnonid production of Mddle Fork in the
earlier studies (Martin, 1976; U S. Forest Service 1980), these
substrate parameters were not inordinately high over the stream

area surveyed in the present inventory.

Predicted results:

1. | ncrease passage into the upper and m ddl e reaches of the
stream

2. | ncrease pool habitat.

3. | ncrease instream cover

4, | ncrease overal |l stream depth.

209



Augment | ow sumer flows.
Reduce extreme tenperatures.
| ncrease streamnsi de cover.

Reduce sedi nent | oad.

Specific activities:

1.

| mprove passage over the falls above the confluence with
Sol o Creek.

Pl acenment of approximately 30 check dam structures between
the confluence of Solo Creek with Mddle Fork Cear Creek
and Forest Service Road 286.

Pl acenment of |arge boulders or wing deflectors above the
confluence of Solo Creek with Mddle Fork Cear Creek and
Forest Service Road 286.

Revegetate approximately 6 km of stream banks between the
Sol o Creek confluence and Forest Service Road 286.

Construct a storage reservoir in the headwaters of Mddle
Fork Cear Creek.

Land owner shi p:

100% U. S. Forest Service.
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PI NE KNOB CREEK

Problem H gh sedinentation and gasket effect; |ow sumer flow
| ack of instream cover; shallow depth; and |ack of pool
habi t at .

A clear cut in the headwater area of Pine Knob Creek has resulted
in extensive stream sedinentation and cobbl e enbeddedness.
Martin's (1976) survey reported that, although this system has a
good pool -riffle structure and riparian zone, sediment content
reduced the beneficial effects these paraneters mght have
contributed to salnonid production. The U S. Forest Service
(1980) also noted that poor |ogging practices in the clear cuts
added excessive sediment to Pine Knob Creek. The present
inventory docunented an unusual |y high population of cutthroat
trout occupying Pine Knob Creek; however, the sanple station was

| ocated above the sites of nassive erosion.

Sol ution: Enhancement measures nust focus on reducing the source
of sedinent and pronoting cleansing of the existing sand fromthe
stream  Methods of stabilizing erosion are revegetation of the
stream banks where buffer zones have been degraded and
revegetation within the clear cut itself. Natural revegetation

is now occurring, but could be enhanced. Once the sources of
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erosion have been controlled, instream cover and pool habitat
will gradually be restored. Seasonal runoff would sweep much
of the sand and silt downstream Low flow and shal | ow depth
coul d be augnented by construction of by construction of a

storage reservoir in the headwaters of Pine Knob Creek.

Predicted results:

L. Decreased sediment |oad and gasket effect.
2. | ncrease pool habitat.

3. | ncrease streansi de cover

4, | ncrease instream cover

. Fl ow augument ati on.

Specific activities:

1 |dentify the sites of denuded riparian zone and repl ant
these areas.

2. Revegetation of the clear cut slopes.

3. Construction of a storage reservoir in the headwaters of

Pine Knob Creek.

Land owner shi p:

100% U. S. Forest Service.
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Enhancenment Recomendati ons- O ofino Creek System

ORCFI NO CREEK

Problem Mgratory barriers; slight cobble enbeddedness; high
sumrer water tenperatures; |lack of pool habitat; |ack

of riparian habitat; lack of instream cover

The cataract falls barrier on lower Orofino Creek is the greatest
deterrent to anadromous sal nonid production in this system
Overal |, the habitat was well suited to salnonid production
Probl em areas determned in this study, cobble enbeddedness
(259, high summer water tenperatures, l|ack of pool habitat, |ack
of riparian habitat, and lack of instream cover, were marginal

|f the barrier were renoved, an exceptional salnonid spawning
habitat would be provided to the |ower Cearwater River. The U S
Bureau of Reclanmation (1984) predicted that an estimted 72,000
smolts or 1,200 returning adult spawners could utilize the habitat
above the falls. Conmercial and sports fishernen could also

harvest an additional 2,400 adult steel head.
The second falls, just above the confluence of Cow Creek and

Oofino Creek, mght also be a barrier to rainbow steel head

mgration. These falls are not as great an obstruction as the
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cataract, but inproved passage is recomended.

The present inventory found popul ations of brook and rainbow trout
inall the sanpled tributary streams. Limted popul ations, but
| arger size brook and rainbow trout, occupied the mainstem The

tributary streans nay act as a nursery area for the large mainstem

trout.

Solution: Passage over the cataract falls and the smaller falls
above Cow Creek shoul d be provided. Further enhancenent
recomrendations for tributaries of Oofino Creek will be proposed

as if passage has been provided.

Predicted results:

1. 74 km of additional steelhead habitat in the mainstem O ofino
Creek.

Land owner shi p:
34% private;
34% Pot | at ch Forest Industries;
16% | daho State | and;
16% U. S. Forest Servi ce.
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COW CREEK

Problem Low summer flow, shallow nean depth; high sediment
content; cobble enbeddedness; |ack of riparian

habitat; and lack of stable pool habitat.

The Cow Creek system consists of small, shallow, brushy streans.
Historically, the greatest inpairment of this drainage was |ow

summer flow, which influenced shallow mean depth, instream cover
and water tenperature. Pool structure was temporary as smal

debris jams are regulated by fluctuations in runoff.

Significant salnonid production is probably [imted to the |ower
1.5 km of Cow Creek, the headwaters of Cow Creek, and headwaters

of the tributary streams. The niddl e reaches are inpacted by both
logging and grazing activities. Logging sites on the tributaries
have denuded riparian habitat and cluttered the stream beds wth
debris. The road paralleling Cow Creek receives noderate use from
| oggi ng trucks and private vehicles, contributing to sedinent
content and hence, cobble enmbeddedness. Cattle graze in the mddle
meadow reach, also adding to loss of riparian habitat, sedi ment

| oad, and unstable bank structure.
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Solution: Logging practices should be amended and | ogging sites
cleared up such that inpact on the salnonid producing streans is
limted. Revegetation of denuded stream banks would contro

sedi nent |oad, reduce high sunmer water tenperatures, and increase
streanside cover. Fencing to exclude livestock and restoration of
t he meadow riparian zone would al so enhance sal nonid production in
the mddle reach. Construction of a storage reservoir in the
headwat ers of Cow Creek woul d augnent |ow sunmer flows, reduce high
summer water tenperatures, increase nean depth and instream cover
Check dans should be constructed at several locations in the stream
to provide a nore stable pool habitat and increase the pool/riffle

ratio.

Predi cted results:

L. | ncrease streansi de cover

2. Reduce sedi nent | oad.

3. Reduce high sumer water tenperatures.
4, Augrment | ow summrer flow.

5. | ncrease instream cover

6. | ncrease pool habitat.

Specific activities:

1. Revegetation of approximately 10 km of denuded stream banks
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on all three tributaries and the middle, meadow reach of Cow
Cr eek.

Revegetation of |oading zones inpacting the tributary streans.
Clearing logging debris from approxinmately 2 km of stream
channel in the |ogged areas.

Fencing to exclude Iivestock from approximately 2 km of the
meadow reach.

Construction of a storage reservoir in the headwaters of Cow
Cr eek.

Construction of 10 check dam structures in the |ower 3 km of
Cow Cr eek.

Land Owner shi p:

57% Pot | atch Forest Industries:
28% Pri vat e;
15% | daho State.
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POORVAN CREEK

Problem Low sumer stream flow, shallow mean depth; l|ack of
I nstream cover; bank erosion; cobble enbeddedness;

and | ack of good pool habitat.

Poorman Creek is subject to |ow sumer flows, hence, shallow nean
depth, lack of instreamcover, and |ack of pool habitat. Al though
Canpbel I's Pond, a storage reservoir, is located on a tributary of
Poorman Creek, the purpose of the pond is for providing a
recreation area, not for flow augnentation in the |ower stream
Cobbl e enbeddedness is attributed to logging activities in the
drainage and can limt successful spawning of sal nonids.

Presently, logging is focused on the western slope of the

drainage, above the confluence of Hay Creek and Poornman Creek, and
in the headwaters above H ghway 11. The actual streanbed runs
through a steep valley from H ghway 11 to the nouth and receives
little logging inpact. Enhancenent neasures should concentrate on

inproving the habitat within the streamitself.

Solution: Constructing a storage facility on the headwaters of
Poorman Creek to augnent | ow summer flow would al so increase

nmean depth, instream cover, and pool habitat. Check dans and
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boul ders woul d al so provide additional pool habitat and instream
cover. Eroding banks could be stabilized by headsl oping and bank

rei nf orcenent.

Predicted results:

L. Augment | ow sumer flow.
2. I ncrease mean depth.

3. | ncrease instream cover.
4, | ncrease pool habitat.

5. Stabilize eroding banks.

Specific activities:

1. Construction of a storage facility in the headwaters of
Poorman Creek.

2. Construction of approximately 10 check dam structures between
H ghway 11 and the mouth of Poorman Creek.

3. Placenent of large boulders in several sites within the creek.

4. Stabilize approximately 2 km of eroding stream banks, between

H ghway 11 and the mouth of Poorman Creek.
Land owner shi p:

70% Potlatch Forest Industries:

30% I daho State.
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QUARTZ CREEK

Problem Hi gh use area; lack of riparian habitat; high sedinent

content; high cobble enbeddedness.

Several land use activities inpact Quartz Creek which will limt
the effectiveness of any enhancenent neasures. Both H ghway 11
and the Bald Muntain Ski Area Road parallel the entire stream
length. Traffic into Jaype MIIl is constant and the nill yard
itself borders this reach of stream bank. Livestock are penned in
t he upper neadow and a repair yard for |ogging trucks operates
there. The riparian habitat has been reduced in the logging yard,
t he meadow reach, and beside the highway. Cobble enmbeddedness and
sedi nent content are both high, thereby reducing potentia

spawni ng grounds for anadronous salmonids. This stream will
continue to be subject to heavy vehicle traffic, making enhancenent
measures rather futile. Brook trout populations should survive in
t he upstream neadow as long as the thick riparian habitat renmains
relatively undisturbed. It is recomended that Quartz Creek

continue to be managed as a "put-and-take" rainbow steel head

stream no enhancement neasures are proposed.
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Specific activities:

None.

Land owner shi p:
77% Pot | atch Forest Industries;
9% I daho State;
9% privat e;
5% U.S. Forest Service.
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TRAI'L CREEK

Problem Low sumrer flow, lack of instream cover; cobble
enbeddedness; high sedinent |oad; |ack of pool

habitat: and bank erosion.

Trail Creek winds through typical meadow habitat. Riparian growh
Is generally well developed but in areas where it's absent, the
hum c topsoil rapidly erodes into the strean? adding to sedi nent
| oad and cobbl e enbeddedness. The upper drainage has been | ogged,
which also contributes to sedinment load. Low summer flows |imt
both pool habitat and instream cover. Riparian growh has been
inpaired by grazing livestock, contributing to bank erosion and

sedi ment | oad.

Solution: Bank erosion should be controlled by headsl oping of
vertical banks and stabilizing sites of mass erosion.
Revegetation of denuded banks and excluding livestock from the
streambed will also control erosion and sedinent |oad. Check
dams and boul ders or wi ng deflectors would provide for increased
pool habitat and instreamcover. A storage reservoir in the
headwaters of Trail Creek would augment |ow summer flows,

i ncreasing pool habitat and instream cover.
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Predi cted results:

Reduce sediment |oad and cobbl e enbeddedness.
| ncrease instream cover.

| ncrease streamnsi de cover.

| ncrease pool habitat.

Augrment | ow sunmer fl ows.

Specific activities:

1.

Headsl opi ng and stabilizing approximtely 4 km of eroding
stream banks throughout the stream | ength.

Revegetate approximately 2 km of stream banks.

Construction of approximately 15 check dam structures throughout

the stream |ength.

Pl acement of boul ders or wng deflectors throughout the stream

| engt h.

Construction of a storage reservoir in the headwaters to

augment | ow sumer flows.

Land owner shi p:

10% Potlatch Forest |ndustries;

20% U. S. Forest Service
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LI TTLE BEAVER CREEK

Problem Low sunmrer flow, shallow mean depth; and |ack of pool

habi t at .

The greatest deterrent to anadronous sal nonid production in Little
Beaver Creek is low sumrer flow. Overall, habitat conditions and

| and use activities were not disadvantageous to rainbow steel head,

but several parameters relating to flow could be enhanced.

Solution: A storage reservoir constructed in the headwaters of
Little Beaver Creek woul d augnent |ow sunmer flows, increasing nean
depth and providing pool habitat. Check dams and boul ders or w ng

deflectors woul d al so increase pool habitat and instream cover.

Predicted results:

1. Augnent |ow sumer flows.

N

| ncrease pool habitat.

3. Increase nean depth.

4, Increase instream cover.
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Specific activities:

1. Construction of a storage reservoir in the headwaters of
Little Beaver Creek.

2. Construction of approximately 10 check danms throughout the
stream | ength.

3. Placement of boulders or wng deflectors throughout the

stream | ength.
Land owner shi p:

95% Potlatch Forest Industries:

5% I|daho State.
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CANAL GULCH

Problem Debris jans; |ow summer flow, lack of pool-riffle

structure; lack of instream cover; high sediment |oad.

Most of the Canal Gulch systemflows through a | ow gradient,
brushy, neadow habitat. The drainage contains a high sedinent
| oad, which is attributed to logging and logging traffic. The
creeks are often choked with debris, creating nunerous snall
ponds, which probably support a substantial population of brook
trout, but do not provide favorable habitat for anadronous

sal monids.  Production of rainbowsteelhead is limted by |ack
of spawning gravels, pool-riffle structure, and instream cover;
all attributed to the low gradient and sedinent |load of this

system

Solution:  Enhancenent measures on Canal Qulch are limted. The

| ow gradient, brushy habitat will continue to promote formation of
debris jams. Since flow, gradient, and velocity are not sufficient
to flush accunul ated sediment from the streanbed, spawning substrate,
pool -riffle structure, and instream cover wll not be inproved.
Therefore, no enhancement measures are proposed for the Canal Qulch

system
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Specific activities:

None.

Land owner shi p:
70% Pot | atch Forest Industries;
21% 1 daho State;
5% U.S. Forest Service;

2% private.
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RHCDES CREEK

Problem Lack of instream cover; l|ack of distinct pool riffle

structure.

Rhodes Creek is in fairly good condition; the only habitat para-
meters in need of enhancement are instream cover and pool habitat.
The upper reaches of Rhodes Creek are inpacted by |ogging activi-

ties but the system apparently controls any adverse effects asso-

ciated with the operation.

Solution: Wng deflectors and |arge boul ders shoul d provide the
instream cover necessary. Pool habitat is available, but due to
the relatively large size of this creek, there is considerable

di stance between each. The system needs a few snall obstructions
to interrupt flow, create small pools, and additional instream
habi t at .

Predicted results:

1. Increase pool habitat.

2. Increase instream cover
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Specific activities:
1. Placenent of wing deflectors and boul ders throughout the

[ ower 6 km of Rhodes Creek.

Land owner shi p:
84% Pot | at ch Forest Industries;
10% | daho State;
4% U. S. Forest Service;

2% private.
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SHANGHAI  CREEK

Problem  Low summer stream flow, high sedinent content; shallow

mean depth.

Upper Shanghai Creek was the site of a substantial |ogging opera-
tion but nost of the activity is now over. Al though |og trucks
still use the Shanghai Creek Road, the streamis slowy returning
to its natural state. Mbderate gradient and the good riparian
structure will facilitate transport of sedinent |oad downstream
The clear cut needs to regrow a multi-layered canopy to better
hold the soil. Presently, the clear cut contains ferns, annua
grasses, and little else. Fromthe Shanghai Creek Road to the
confluence with Rhodes Creek, the streamtravels through a narrow
steeper gradient which is relatively undisturbed by land use
activities. This draw mght provide the best habitat for rai nbow

st eel head.

Sol ution:  Enhancenent neasures shoul d focus on encouraging this
basin to return to its undisturbed state. Revegetation of the
clear cut with conifers, and, perhaps creating greater flow
regimes with a storage reservoir, would dininish the sedinment |oad

of this system
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Predicted results:
1. Decrease sedinmentation

2. Augnment |ow sumrer flows.

Specific activities:
1. Revegetate approximately 3.8 knR2 of the upper basin wth
conifers.

2. Construct a storage facility in the headwaters of Shanghai

Cr eek.
Land owner shi p:

90% Pot | atch Forest Industries;

10% | daho State.
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Enhancenment Recommendations-Potl|atch River System

POTLATCH RI VER

Problem Extrene flow variation; high summer water tenperatures;

unsui tabl e substrate; lack of riparian habitat.

The Potlatch River can be divided into three separate stream
reaches; fromthe mouth to the confluence with Cedar Creek, from
the confluence with Cedar Creek to the confluence with the East
Fork, and upstream fromthe confluence with East Fork. Each has
Its own stream conditions determned by the topography and the
degree of use of the surrounding watershed. Cenerally, the
limting paraneters which occur throughout the drainage are high

sumrer water tenperatures and extrene fluctuation in flow.

The nost severely inpacted reach of the Potlatch River is between
Cedar Creek and the mouth. This reach receives runoff fromthe
streans which flow through heavily agricultural watersheds. The
water tenperatures are highest and the variability in flow the
most extreme, which has resulted in denuded banks, enbedded |arge
cobble, and limted spawning gravels. The reach also receives
effluent fromthe communities of Juliaetta and Kendrick. The

habi tat upstream from Kendrick inproves considerably.
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The mainstem Potlatch, from Cedar Creek to the confluence with
East Fork Potlatch, is relatively undisturbed and provides the
best salnonid habitat in the drainage. Pool-riffle structure is
good, gravels are suitable for spawning, riparian vegetation is
the most undisturbed of the mainstem and this area receives
little direct inmpact from land use activities. Any habitat

I nprovenent recomendations should focus on inproving this reach
of Potlatch, since the upstream and downstream areas offer so

little potential.

From the confluence of the East Fork to the headwaters, sal nonid
habitat is again reduced. The stream gradient |evels out,

causing a decrease in stream velocity, which allows the sedi ment

to build up and cover any suitable spawning gravels. |nstream
cover is limted to woody debris, and undercut banks, a partial
canopy provided by annual grasses. Pool-riffle structure is
lacking, as the streamis prinmarily an even depth run. The stream
also travels through grazing lands (which results in unstable bank
structure), and the outskirts of the community of Bovill

Enhancenent alternatives would provide little benefit to salnonid
production within this reach, and, as nentioned above, should
concentrate on inproving the habitat, primarily as related to flow

and tenperature, within the mddle reach.
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Solution: The U S. Bureau of Reclamation (1984) studied the
feasibility of putting a storage reservoir in the mddle reaches

of the East Fork Potlatch to augnent |ow sunmer flows, contro

high sunmer water tenperatures, and reduce erosion in the mainstem
of the Potlatch River. Since this reconmendation would provide
the greatest inprovenent to the mddle reach of Potlatch, it is
still considered to be the nost viable alternative. However, the
Bureau of Reclamation's (1984) study determned that the costs
associated with the reservoir would be greater than the benefits.
Tine benefits include an optimstic estimate of 1,300 returning
adult steel head spawners after a five year build up period. But
the capital expenditures and the operating costs were nmuch greater
than the nonetary benefits attributed to increased steel head
production. Yet the fact still remains that flow and tenperature
regi mes nust be controlled to pronote increased salmonid use of the
Potlatch River. Therefore, the storage reservoir will still be

reconmmended as the best enhancenent nmeasure for the Potl atch.

Predicted Results:

1. Flow augmentation.

2. Decreased sumrer water tenperatures.

3. An additional 1,300 returning adult steelhead into the
Potlatch River.
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Specific Activities:
1. Construction of the Fry Meadow Reservoir as proposed by the

Bur eau of Recl anati on.

Land owner shi p:
60% Private;
20% Pot | atch Forest Industries;
15% U. S. Forest Service;
5% I daho State.
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LI TTLE POTLATCH CREEK

Problem Extreme flow variation; high sumrer water
tenperatures; shallow mean depth; |ack of instream
cover; cobble enmbeddedness; |ack of pool habitat;

and lack of riparian vegetation.

Little Potlatch is of narginal use as salnonid habitat. The
entire length of the creek receives runoff from agricultural
| and, which results in high sedinent and nutrient content,
and extrene, rapid fluctuations in flow. The lower 3 kmin
particular, evidence the extreme flow conditions inpacting
this stream The channel is very wide, the substrate is

| arge, (predomi nantly boul der and rubble size) vegetation is
absent, and during sumer, the stream may occupy only five
percent of the channel. H gh sunmer water tenperatures are
typical in the [ower reach, and often exceed the lethal limt
of salmonids. The upper reaches provide only mniml flow,
they also carry a high sediment |oad and flow over a | ow
gradi ent, which decreases the probability of natura
rehabilitation. In addition most of the upper streams flow

through farm ands, and receive nore imediate effects from
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livestock and farmng activities. The only suitable habitat for
sal noni ds m ght be found just below the falls in the mddle reach.
At |east pools are present here, which mght provide nmore cover
than is generally available. No enhancenent reconmendations will

be made for Little Potlatch Creek.

Specific activities:

None.

Land owner shi p:

100% private.
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M DDLE POTLATCH CREEK

Problem Extreme flow variation; subsurface flow high sumrer
wat er tenperatures; cobble enbeddedness; and |ack of

riparian habitat.

Mddle Potlatch is typical of the |ower tributaries of the
Potlatch River. Agricultural activities throughout the
surroundi ng watershed contribute to extreme, rapid runoff, which
precludes the establishment of a suitable riparian zone, sumer
water tenperatures are often very high, and the stream contains a
hi gh sedinent and nutrient |oad. Mst of the |ower 10 km of
stream throughout the canyon reach, is unsuitable for sal nonid
production. As indicated earlier, the sanple station during the
present study was a typical of overall stream conditions, and nmay
have been the site of a "glory hole" for rainbow steel head which
were pushed into the pool by receeding flow and high water
temperatures. The 3 kmreach above and below the falls at SK 12.9
mght offer the nmost suitable habitat for sal monids, as pool cover
and riparian structure were better devel oped, but this area was

i naccessible for sanpling. And, the upper tributary streams flow
through farm ands and cattle pastures which results in nore

i nmedi ate detrinental inmpacts to salnmonid habitat. Unless
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agricultural practices can be amended, extrene runoffs and the
associ ated effects, wll continue to be a problem throughout this
drainage. Therefore, no enhancenent neasures will be

r ecomrended.

Specific activities:

None

Land owner shi p:

100% private.
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Bl G BEAR CREEK

Problem Mgratory barrier; extrene flow variation; high
summer water tenperatures; lack of riparian

veget ation.

An aerial observation of the Big Bear Creek drainage indicated
that the streamhabitat in the canyon reach was well suited for
salmonid production. The canyon slopes were heavily tinbered
(providing sonme control of agricultural runoff), pool-riffle
habitat was well devel oped, stream flow was adequate, and the
reach received little direct inpact fromland use activities.
Mich of this habitat was unavailable to sal nonids, however, as
the falls at SK 9.0 are inpassable. Fromthe top of the canyon
reach at SK 22, to the nouths of the upper tributaries at

approxi mately SK 30, the stream flows through agricultural |ands,
whi ch have directly inpaired stream conditions and quality.
Wiile the headwaters above the farm ands, appear to provide sone
val uabl e salmonid rearing habitat, as evidenced by the rainbow

st eel head popul ation in the uppernost station.
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Solution: Providing passage above the falls would result in the
most i nmedi ate inprovenent of the Big Bear Creek sal monid
production potential. Additional enhancement measures shoul d
focus on reducing the effects of agricultural use, stabilizing
stream banks, constructing sedinent traps, and excluding

livestock fromthe streanbed. And, a storage reservoir in the
upper canyon reach coul d augment flows, reducing high sumer water
tenperatures and allowing a riparian zone to becone established

in the mddle and | ower canyon.

Predicted results:

1. Passage above the falls would provide an additional 13 km of
suitabl e steel head rearing area.

2. Reduce sedinent |oad.

I ncreased riparian structure.

= w

FI ow augnent ati on.

5. Reduce high summer water tenperatures.

Specific activities:
1.  Provide passage over the falls at SK 9.0.
2. Construct check dams in the 8 kmreach above the canyon.

3. Construction of a storage reservoir in the upper canyon.
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Land owner shi p:
75% private
10% U. S. Forest Service
10% Pot | atch Forest Industries

5% | daho State
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CEDAR CREEK

Problem Hgh sumrer water tenperatures; shallow mean depth

cobbl e endeddedness.

The | ower canyon reach of Cedar Creek provides the only
significant amount of habitat for salmnids. Fromthe
headwaters on the plateau, to the beginning of the canyon
reach, the streamflows through farmng and grazing |ands.

The upper canyon reach flows over an extreme gradient until
approximately SK 5.0. Below the gradient barrier, pool-riffle
structure is good, the riparian zone is well devel oped, and
spawni ng substrate is available. However, the |ower reach is
al so susceptible to debris jams, (which can be inpassable),

and high sunmer water tenperatures. But habitat conditions in
the |ower reach are generally well suited for salnonid

producti on.

Solution: A storage reservoir just below the gradient barrier
woul d augment |ow flows, increase overall depth, reduce extrene
sumrer water tenperatures, and act as a sediment trap, thereby

reduci ng cobbl e enbeddedness. However , present stream

243



conditions are not degraded to such an extent that woul d

warrant making this enhancenent recomendation a priority.

Predicted results:

L. Augment | ow sumer flows.

2. I ncrease mean depth
3. Reduce high sumrer water tenperatures.
4, Reduce cobbl e enmbeddedness.

Specific activities:
L. Construction of a storage reservoir below the gradient
barrier at SK 5.0.

Land owner shi p:

90% pri vate;

10% Pot | atch Forest Industries.
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LI TTLE BOULDER CREEK

Problem Low sunmer stream flow, shallow nmean depth; high

cobbl e enbeddedness; |ack of pool habitat.

No enhancenent neasures will be proposed for Little Boul der,
Creek, since the streamis already suitable for sal nonids,

and no signigicant |and use activities are occurring which

m ght reduce the streamcondition. A though depth and pool
cover are lacking, and the flowis mnimal, the stream provides
some very inportant salmonid rearing habitat, as evidenced by
the high biomass of subyearling and overyearling rainbow

steel head. The surrounding higher slopes are being |ogged

but the direct inpact on the streamitself is narginal
Evidently, the stream can respond to the present |evel of
activity and still provide valuable rearing habitat, such that

enhancement neasures would not be necessary.

Specific Activities:

None

Land owener shi p:
100% U.S. Forest Service.
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EAST FORK POTLATCH CREEK

Problem Lack of riparian habitat; high sedinent |oad;
hi gh summer water tenperatures; |ack of pool -

riffle structure.

Overall stream conditions in the East Fork Potlatch are quite
suitable for rainbow steel head, but a few problem areas have
been identified. The lower 5 kmof the East Fork is grazed
heavily, and as such, riparian habitat is reduced. This area

al so has a high degree of cobble enbeddedness and its summer
water tenperatures can get to be extreme. The niddle reach
paral leling the highway and to the east of Bovill also receives
livestock use, but this area has a nore stable riparian zone.

The stream substrate in this reach is of good quality for both
rearing and spawni ng sal nonids. However, it does contain a high
content of finer particle size, which if allowed to continue,

can be detrinental to salnonid production. The upper reaches,
fromSK 20 to the headwaters, has a high sedinent |oad. Stream
flowis frequently blocked by debris jans, within the headwaters,
which results in a loss of good pool-riffle structure.

Presently though, these jams act as sedinment traps which affords

sone protection to the downstream area.
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Solution: The |ower 5 km of stream should be revegetated and
protected from excessive livestock use. Control of the sedinent
sources in the headwaters is also reconmended, which would require

revegetation of |ogged areas and unused |ogging roads.

Predicted results:
1 Decr eased sedi nent | oad.
2. | ncreased streanside cover

3. Reduced sunmer water tenperatures.

Specific activities:

1. Revegetation and fencing to exclude |ivestock from
approximately 5 kmof the |ower stream

2. Revegetation of unused |ogging roads and |ogged areas in

all of the upper tributary streans.

Land Ownership
29% U. S. Forest Service;

28% Pot | at ch Forest |ndustries;
23% private;
20% | daho State.
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PURDUE CREEK

Problem Hi gh sedinent |load; |ow stream velocity; eroding

bank structure.

Purdue Creek is typical of the higher meadow streans of the
Potlatch system These streams are slow nmoving, generally
have a well devel oped riparian structure, but also have a
very high sedinent [oad, which is unsuitable for salnmonid
production.  The neadow streams flow through a deep hunic
topsoil, which is constantly eroding into the stream In
addition, there is not enough energy provided by gradient
or velocity to flush the sediment fromthe streanbed

Rai nbow- st eel head were present in Purdue Creek, but in very
| ow nunbers. Although instream and streanside cover was
abundant, the substrate size is too small to pronote any
significant salnmonid use. And, since this condition

is regul ated by the topography of the drainage, no

enhancenent neasures are recomended.

Specific activities:

None
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Land owner shi p:
50% | daho State;
30% US Forest Servi ce,
20% private
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WEST FORK POTLATCH CREEK

Problem Hi gh sedinent content; |ow stream velocity; bank

er osi on.

The potential for salmonid production in Wst Fork Potlatch is
substantially reduced by the unsuitable sushstrate type. The
streans in the West Fork Potlatch drainage are, for the nost part,
| ow gradi ent, meandering, nmeadow streans. The hum c neadow
topsoi|l readily deconposes, resulting in a high sedinent |oad, and
the streans |ack the velocity necessary to flush the sedinent from
the streanbed. In addition, l|ivestock grazing in the meadow can
further erode stream banks, contributing to sedinment |oad.
General Iy, depth, instream cover, and a suitable riparian
structure are available for salnonids, and it was surprising to
not see a larger population of brook trout in the |ower reaches.
The headwater areas mght be the only sites suitable for
anadromous sal moni d production as the velocity is greater, water
tenperatures are sonewhat cooler, and although cobble embeddedness
is high, there is still a differential substrate size. However,
the mddle reaches at the upper ends of the meadows, are

cluttered with beaver dans and debris jans, which may act as
barriers to mgrating salmonids. It is doubtful that any

enhancenent neasure, short of actually removing the existing
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sediment from the stream channel, wll be effective in devel oping
sui tabl e anadronous sal monid habitat in West Fork Potl atch.

Therefore, no enhancenent neasures wll be recommended.

Specific activities:

None.
Land Owner shi p:

80% U.S. Forest Service;
20% private.
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SUMMARY AND CONCLUSI ONS

CLEAR CREEK

SALMONI D PRODUCTI ON

Three zones of salnmonid production were present in Cear O eek.
The lower reach, fromthe nouth to SK 14, had a relatively |ow
popul ation of rainbow steel head. Estimated standing crops of
subyearling rainbowsteel head at the first and second Cear Creek
stations were 3.4 kg/ha and 4.7 kg/ha, respectively. Big Cedar
Creek, the largest tributary of the lower tributary streans,
supported a larger population of juvenile rainbow steel head.
Estimated standing crops of subyearling and overyearling

rai nbow steel head at the Big Cedar Creek stations were 4.64 kg/ha
and 18.54 kg/ha, respectively. The advantage of the Big Cedar
Creek habitat mght be that this stream offered abundant
streanside cover. The mddle reach of Cear Creek, represented by
the third sanple station, supported the |argest popul ation of

rai nbow-steel head. Estimted standing crops of subyearling and
overyearling rainbow steel head at station #3 were 5.66 kg/ha and
28.84 kg/ha, respectively. The upper, headwater areas of C ear
Creek, represented by the West Fork Clear Creek, Cear Creek #4,

and Pine Knob Creek stations, supported substantial populations of
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cutthroat trout. Estimated standing crops of overyearling
cutthroat trout at the West Fork Cear Creek, Cear Creek #4, and
Pine Knob Creek stations were 51.96 kg/ha, 64.95 kg/ha, and 71.0
kg/ ha, respectively.

HABI TAT

The best salmonid habitat was found throughout the mddle reaches
of the mainstemof Cear Creek. This area is relatively pristine
and receives little direct inpact from land use activities. The
measured physical parameters, velocity, depth, substrate size
cobbl e enbeddedness, and riparian structure, were all adequate for
salnonid production. Generally, pool riffle structure was good
(al though this was not evidenced by our specific sanple station)
and the streamis w de enough to provide anple rearing area.
However, the tributary streans of this mddle reach were not as

suitable for salmonid production.

South Fork Clear Creek flows into the mddle reach of Cear Creek
and our sanple station indicated that sedimentation may limt

sal monid production in this stream As described earlier, this
stream appeared to be simlar in every respect to the mainstem
excepting for the sediment |oad and juvenile steel head bionass.

Estimated standing crop of overyearling rainbowsteel head in the
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South Fork station was 1.51 kg/ha, cobble enbeddedness was 7% and
45% of the substrate type was sand. The actual extent of the

sedi nent problem was not determned, although we observed that Kay
Creek, a tributary of the South Fork, also had an extreme sedinent
load. Present and historic logging activities in the upper

reaches of South Fork Cear Creek would suggest that sedinent
content is high throughout the streamlength. South Fork d ear
Creek is the largest tributary of Clear Creek but as long as the
sediment level is high, the streamwill not provide an optinum

sal noni d habitat.

Mddle Fork Cear Creek, another tributary to the mddle reach of
Clear Creek, also provided only limted salnonid habitat. This
was attributed to a gradient barrier |ocated near the nouth of the
stream W did find a | ow popul ation of rainbowsteelhead in the
Mddle Fork station (estimated standing crops of overyearling and
subyearling rainbowsteel head were 9.84 kg/ha and 2.56 kg/ ha,
respectively) but the barrier will prevent full utilization of

this habitat.

The [ower reach and headwater areas of Clear Creek were largely
i nadequate for substantial anadronous salnmonid production. The
| oner reach travels through a high use area, has limted (if any)

riparian structure, and problens wth high sunmer water
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tenperatures and cobbl e enbeddedness. Al though habitat conditions
may be suitable for salmnid production in the headwaters, these
areas are inaccessible to mgrating salnonids, due to log jans

and gradient barriers. The |ower reach and headwaters should be

enhanced to promote increased production of anadronous sal nonids.

ENHANCEMENT

Several alternatives to either create additional habitat or
enhance the existing habitat were recommended for the Cear Ceek
drai nage. Enhancement of the |ower reach woul d be provided by

fl ow augnentation and the devel opment of a suitable riparian zone
This would increase the quantity of habitat and reduce high sunmer
wat er tenperatures. Renoval of gradient barriers or debris jans
in the upper reaches would provide additional salnmonid habitat but
these areas woul d always be subject to debris jams, so the |ong
termeffects of such an enhancenent neasure m ght be negligible.
Sedinent load in the tributaries could be controlled by
revegetating logging sites and |ogging roads. Controlling and
reduci ng sediment content would al so increase sal nonid habitat.
However, the inplenentation of these enhancenent alternatives on

Clear Creek is not a priority.

Returning adult salmonids will be excluded fromthe Cear Ceek
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drainage for at |east the next three years. The Kooskia hatchery

Is presently the early rearing facility for the Dworshak hatchery

steel head. The Dworshak hatchery has had a problemwth IHN viral
contam nation and subsequent nortality of the fish raised in their

wat er source, the North Fork Clearwater River. ear Creek water

is presently IHN free; so, the Kooskia hatchery rears all of Dworshaks
fish during the life stage that the fish are nost susceptible to IHN
Since IHN is transferred by spawning adults, sone Dworshak hatchery
stray fish mght mgrate up Gear Creek and contam nate the water source
Wthout a tagging identification system it is inpossible to deternine
the origin of the returning adults such that Dworshak fish could be kept
separate fromwld or other hatchery fish. Therefore, all returning
adults will be trapped at the Kooskia hatchery weir and prevented from
entering the mainstem Cear Creek. The adult spawners will then be
transferred to other suitable spawning areas in the Cearwater Basin
Consequent |y, stream enhancenent neasures wll not encourage sal nonid
production in Cear Ceek until after the streamis reopened to

spawni ng sal noni ds.
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OROFINO CREEK

SALMONI D PRODUCTI ON

Rai nbow- st eel head and brook trout were found throughout the
Oofino Creek drainage. Al sanple stations supported popul ations
of either rainbow steel head, brook trout, or both species
conbined. It was assumed that the rainbow steel head present in
all stations, excluding Oofino #1, were resident fish, since
Oofino Falls are an inpassable barrier to anadronous fish.

Excl usi ve popul ations of rainbow steel head were found in Oofino
Creek stations #1, #2, and #3. No estimates of standing crops or
densities were made at these stations. Exclusive popul ations of
brook trout were found in the headwaters of Quartz Creek at the
Quartz Creek 12 and Little Beaver Creek stations. The Quartz
Creek #2 station supported a substantial population of brook
trout. Estimated standing crops of overyearling and subyearling
brook trout were 65.31 kg/ha, and 2.29 kg/ha, respectively.

Little Beaver Creek supported a noderate popul ation of brook
trout; estimated standing crop of overyearlings was 11.27 kg/ha
The other stations supported synpatric populations of rainbow and
brook trout, but the population date suggested that the species

i nhabi ted separate zones within the drainage.
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Larger popul ations of rainbow than brook trout were found in the
tributaries of the canyon reach and in two of the nainstem

stations. Estimated standing crops of overyearling rainbow steel head
and brook trout in the Cow Creek station, a canyon reach tributary,

were 22.37 kg/ha, and 2.00 kg/ha, respectively.

Esti mated standing crops of over-yearling rainbow steel head and
brook trout in the Poorman Creek station, the other canyon reach
tributary, were 24.90 kg/ha and 7.67 kg/ha, respectively.
(oservations in the mainstem Oofino Creek, at the #4 station
found that rainbow trout outnunbered brook trout. Estimated
standing crops of rainbow steelhead and brook trout in the Oofino

Creek 16 station were 18.25 kg/ha and 4.23 kg/ ha, respectively.

Approxi mately equal popul ations of rainbow steel head and brook
trout were found in two of the sanple stations. Cbservations at
the mainstem #5 station found that popul ations of brook and
rainbow were simlar. Rhodes Creek had a higher standing crop of
overyearling rainbow steel head than brook; 8.09 kg/ha and 2.81
kg/ ha, respectively. But this station had only one subyearling

rai nbow steel head and a nodreate popul ation of subyearling brook

trout; estimated standing crop was 3.13 kg/ha

The upper tributaries of Oofino Creek all had |arger popul ations
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of brook trout than rainbow steel head. As described earlier
Quartz Creek #2 and Little Beaver Creek stations had exclusively
brook trout. Estimated standing crops of overyearling

rai nbow steel head and brook trout at the Trail Creek station, a
Quartz Creek tributary, were 2.98 kg/ha and 13.74 kg/ ha,
respectively. Estimated standing crops of overyearling

rai nbow st eel head and brook trout at the Quartz Creek 81 station
were 2.43 kg/ha and 25.19 kg/ha, respectively. Estimated standing
crop of overyearling rainbowsteelhead and brook trout in the
Canal Qulch station were 0.61 kg/ha and 2.22 kg/ha, respectively.
In addition, no subyearling rainbow steel head were found, while
estimated standing crop of subyearling brook trout was 5.62 kg/ ha.
Estimated standing crop of overyearling rainbow steel head and
brook trout at the Shanghai Creek station, on a headwater
tributary of Rhodes Creek, were 9.83 kg/ha and 65.67 kg/ ha,
respectively. A large number of subyearling brook trout were also

found in the Shanghai Creek station; estimated standing crop was 13.65
kg/ ha.

The variability in species conposition could have several causes.
Habitat preference, conpetitive interactions, differentia

seeding, sanpling bias, and fishing pressure could all account for
the variability. However, it appeared that rainbow steelhead were

predom nant throughout the mainstemand in the |ower reaches,
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while brook trout were predomnant in the headwater streans.

HABI TAT

Throughout the mainstem habitat conditions were optinum for
anadromous sal nonids. The large size and flow of this system may
make it a prinme chinook salnon habitat. Pool structure was good,
mean depth and velocity were optimum and nost of the mainstem
receives little direct inpact fromland use activities. Substrate
was al so present for both spawning and rearing salnonids. Hgh
summer water tenperatures and cobbl e enbeddedness may be a problemto

salmonids but in neither case were the val ues extrene.

Wthin the canyon reach, Cow Creek and Poorman Creek were the
greatest potential salnmonid producing tributaries. The other
tributaries within this reach flowed through too steep of
gradients to be of nuch use to anadronous sal nmonids; they had only
limted rearing or spawning area at their nouths. Cow Creek's
best feature was that it did not have a gradient barrier and had
enough flow to provide sone potential rearing area. However, this
stream had problems with sedinent |oad and debris jans, which were
attributed to logging and grazing in the drainage. Poorman Creek

was currently, a less inpacted, nore natural stream

Quartz Creek, Canal ulch, and Rhodes Creek were the |argest
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tributaries outside the canyon reach and, with the exception of
Rhodes Creek, had little potential anadromous sal nonid habitat.
Quartz Creek flowed through a high use area, had a high sedinent

| oad and cobbl e enbeddness. The tributaries of Quartz Creek,

Trail Creek, and Little Beaver Creek, were typical nmeadow streans,
and as such, were probably better suited for brook trout. Canal
Qul ch had problems with sedinent |oad and debris jans and was al so
a brook trout stream Rhodes Creek offered potential anadronous
salmonid habitat. It had a great enough flow and area to be very
productive. In addition, depth was sufficient, spawning gravels

were available, and riparian habitat was well devel oped.

ENHANCEMENT

It was proposed that the Orofino Falls be enhanced such that
anadromous sal noni d passage be provided into Oofino Ceek above
SK 8.0. Inproved passage over the second falls on Oofino Ceek
was al so recomrended. These enhancement neasures were the
priorities for inproving anadronous salmonid habitat within the

Oofino Creek.

Enhancement measures were also recommended for Cow Creek, Poorman
Creek, Rnhodes Creek, Trail Creek, Little Beaver Creek, and Shanghai
Creek. Those streans which offer the greatest anadronous sal nonid

potential, Cow Creek, Poorman Creek, and Rhodes Creek, should be
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the priority enhancement streans. Al though enhancenent neasures
were reconmmrended for Shanghai Creek and Little Beaver Creek
these streans will probably continue to offer the greatest

potential as brook trout streans.
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POTLATCH RI VER

SALMONI D PRODUCTI ON

The inventory found that the greatest continuous reach of

anadromous sal nonid production in the Potlatch River was |ocated
between the town of Kendrick and the upper headwater area of East
Fork Potlatch Creek. The Cedar Creek, Little Boul der Creek, East
Fork Potlatch Creek, and Potlatch River #2 and #3 stations
represented this mddle reach of Potlatch, and nmost of these
supported moderate popul ations of rainbowsteel head. The Cedar
Creek station had a noderate popul ation of overyearling and

a high population of subyearling rainbow steel head. Estinated
standing crops of overyearling and subyearling rainbow steel head
were 5.45 kg/ha and 9.54 kg/ha, respectively. The Little Boul der
Creek station had a substantial population of both overyearling
and subyearling rainbow steel head steel head. Estimated standing
crops of overyearling and subyearling rainbow steel head were 47.57
kg/ha and 16.94 kg/ha, respectively. The East Fork Potlatch #1
station had a noderate popul ation of overyearlings but a large
popul ation of subyearling rainbow steel head. Estimted standing
crop of overyearling rainbow steel head was 14.81 kg/ ha. Al though

subyearling steel head were not captured effectively, it was noted
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that they were present in very abundant numbers. The mainstem
Potlatch itself was also sanpled but exhibited only m nor

popul ations of rainbow steel head. Substantial nunbers of

rai nbow st eel head were also found in isolated areas within a
headwater stream and a |ower nainstemtributary; however, these
popul ations did not appear to be characteristic of those

particular reaches of the Potlatch River.

The [ ower reach of the Potlatch River, fromthe mouth to Kendrick,
supported a marginal population of rainbowsteelhead. This area
was represented by the Little Potlatch Creek, Mddle Potlatch
Creek, Rig Bear Creek #1, and Potlatch River #l stations.

The Little Potlatch Creek station and Potlatch R ver #l station
did not have any salnonids present. A large nunber of smallnouth
bass were found in the |ower Potlatch River station, which seened
to indicate that this reach mght be an inportant nursery area for
that species. The Mddle Potlatch Creek station supported the

| argest popul ation of overyearling rainbow steel head found during
the inventory, but apparently, this was an anomaly of the sanple
station. Estimated standing crops of overyearling and subyearling
rai nbowsteel head in the Mddle Fork Potlatch Creek station were
76.14 kg/ha and 6.96 kg/ha, respectively. The Mddle Fork Potlatch
Creek sanple station was located in a series of spring-fed pools

upstream from a heavily agricultural area and downstream from a
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dry streanbed. The fish nay have been "pushed" into this area by
receding stream flow and high sumer water tenperatures.
Station #1 on Big Bear Creek, another representative of |ower

Potlatch, had only one rainbow steel head present.

The upper reaches of Potlatch, represented by the Purdue Creek,
West Fork Potlatch, and upper Big Bear Creek stations, generally
had margi nal popul ati ons of rainbow steel head and brook trout.
The West Fork Potlatch Creek #l and #2 stations did not have any
sal monids. The West Fork Potlatch Creek 63 station contained a
smal | popul ation of brook trout. Estimated standing crop of
overyearling brook trout in the West Fork Potlatch Creek #3
station was 6.42 kg/ha. The Purdue Creek station had just 3
subyearling rainbowsteel head. No rainbow steel head were found
in the Big Bear Creek #2 station. The Big Bear Creek #3 station
supported a large popul ation of overyearlings and a snall

popul ation of subyearling rainbowsteel head. It was assuned
that these fish were resident fish, or that the gradrent barrier
on Big Bear Creek is not impassable. Estimted standing

crops of overyearling and subyearling rainbowsteel head in the
Big Bear Creek #3 station were 43.94 kg/ha and 1.30 kg/ha,

respectively.
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HABI TAT

The best habitat for anadromous sal nonid production on the
Potlatch River was |ocated between Kendrick and the headwaters of
the East Fork Potlatch Creek. This area received relatively
little direct inmpact from land use activities. The |and

above the steep canyon reach from Kendrick to the confluence with
East Fork Potlatch, is farmed, but the canyon is heavily tinbered,
which helps control rapid runoff into the streams. The tributary
streans within this reach are in good condition and provide anple
rearing habitat. The mainstemitself had good pool-riffle
structure and abundant spawning and rearing gravels. The East
Fork Potlatch Creek system also had suitable substrate
characteristics, good pool-riffle structure, and a well devel oped
riparian zone. The niddle canyon reach of Big Bear Creek could
al so provide a suitable anadromous salnonid habitat. Again,

pool -riffle structure was good, the area received little direct
inpact fromland use activities, and substrate was relatively
satisfactory. However, a falls in the mddle of this reach woul d
limt the potential of this habitat. The remai nder of the
Potlatch River systemwas largely unsuitable for substantia

anadr omous sal moni d production

The | ower mainstem Potlatch and the western tributaries of this

reach offered little potential salnonid habitat. Extrene flows
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and high sumer water tenperatures are typical of the entire
Potlatch watershed but these conditions are exaggerated in the

| oner Potlatch drainage. Mst of the surrounding terrain is
farmed intensively and has a dimnished capacity for retaining
precipitation; therefore, runoff is extreme and rapid. The |ower
basin areas are hardest hit by the effects of high, rapid runoff
t hroughout the drainage. The upper and mddle reaches of the
western tributary streans, Little Potlatch, Mddle Potlatch, the
Big Bear Creek system and Pine Creek, flow directly through
agricultural and grazing lands. They exhibited high sedinent

| oads, lack of pool-riffle structure, and |lack of riparian
habitat, in addition to extreme |ow sumer flows and high sunmmer

wat er tenperatures.

The headwater areas of these western tributaries mght provide
salnonid rearing habitat, as they were generally upstream

of the agricultural areas. These areas had nore of an unaltered
riparian zone than the |ower reaches. They also flowed over a
steeper gradient, which provided nmore pool-riffle habitat.
However, sediment load was still rather high in these headwater

ar eas.

The upper reaches of the mainstem Potlatch provided only [imted

anadronous sal monid habitat. The main problens inpacting this
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area were high sediment [oad and |ack of pool-riffle habitat.
Mich of this problemis related to the topography of this area as
the streans were typical meadow systens; slow flow ng, meandering,

deposi tional streamns.

ENHANCEMENT

Few enhancement neasures were recomended for the Potlatch River
drainage. The nost inportant was to augnent flows by construction
of a storage reservoir in East Fork Potlatch Creek. This
reservoir would augment flows and reduce water tenperatures during
the dry summer nmonths. The area receiving the nost benefits of
this reservoir, the mddle reach of Potlatch River, currently
offers the greatest anount of potential salnonid habitat. Since
the Potlatch River is one of the largest tributaries of the |ower
Clearwater Basin, it could show the greatest results from
enhancenent neasures.  Providing enhancenent for the Potlatch
River should be a priority. The enhancenent neasures recomended
for the tributaries of the Potlatch River will not result in as

great an inprovenent of salmonid production in this drainage.

Providing flow augmentation, restoration of riparian habitat and
provi ding passage above a barrier were recomended for sone

tributary streams. Augnenting flow was suggested for Big Bear
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Creek and Cedar Creek. Restoration of riparian habitat was
suggested for East Fork Potlatch Creek. It was al so recomended

that the gradient barrier on Big Bear Creek be altered to provide

passage into this drainage.

269



LI TERATURE CITED

Binns, NA and F.M E serman. 1979. Quantification of fluura
trout habitat in Womng. Transactions of the Anerican

Fi sheries Society 108:215-228.

Bjornn, T.C., MA Brusven, MP. Mlnan, J.H MIlligan, RA K ant
E. Caho, and C. Schaye. 1977. Transport of granitic
sediment in streans and its effects on insects and fish,
Bulletin Nunber 17. Forest, WIldlife, and Range
Experinental Station, University of I|daho, Mbscow

| daho. 43 pages.

Bovee, K D. 1978. Probability of use criteria for the famly
sal noni dae.  Instream Fl ow I nformati on Paper Number 4.
Cooperative Instream Fl ow Service Goup, Western Energy
and Land Use Team Ofice of Biological Services, Fish
and Wldlife Service, US. Department of the Interior.

78 pages.

Fuller, R K, J. HJohnson, and MA Bear. 1984. A biol ogi cal

and physical inventory of the streans within the |ower

270



Fulto

| daho

Clearwater River Basin, Idaho. Annual report for the
1983 field season submtted to the Bonneville Power
Adm ni stration. Departnent of Fisheries Resource Mnagenent,

Nez Perce Tribe, Lapwai, |daho. 206 pages. .eject

n, L.A 1968. Spawning areas and abundance of chinook sal non
(Oncor hynchus tshawytscha) in the Colunmbia River Basin-
Past and present. U S. Fish and WIldlife Service special
scientific report-Fisheries Nunber 571. Bureau of
Conrercial Fisheries, Fish and Wldlife Service, US

Department of the Interior. 26 pages.

Departnment of Health and Welfare. 1977. ldaho-A program
for nonpoint source pollution control. Division of
Envi ronnment, Department of Health and Wlfare. Boise,

| daho. 112 pages.

1978. Water quality status report,

Potlatch River, Idaho, 1975-1976. Report Nunber WQ 23.
Study conducted by: HE Tulloch for Division of
Environment Departnent of Health and Welfare, Boise, |daho.

13 pages.

271



1980. O ofino Creek study, clearwater

county. Water Quality Sunmmary Number 12. Division of
Environment, Department of Health and Wl fare, Boise,

| daho. 46 pages.

Kucera, P.A., J.H Johnson, MA Bear. 1983. A biological and
physical inventory of the streams within the Nez Perce
Reservation. A final report submtted to the Bonneville
Power Adm nistration. Department of Fisheries Resource by

Management, Nez Perce Tribe, Lapwai, |daho. 150 pages.

Mallet, J. 1974. Long range planning for salmon and steelhead in
Idaho. Job 2. Inventory of salnon and steel head
resources, habitat, use and demands. Job Performance

Report. Idaho Departnent, Fish and Game. 212 pages.

Martin, DM 1976. Cooperative fisheries habitat survey. Idaho
Departnent of Fish and Gane and Nez Perce National
Forest, U S. Forest Service. 113 pages.

Morrison Maierle, Incorporated. 1977. Nez Perce water resources

inventory. Summary report submtted to the Nez Perce

Tribe. Morrison-Mierle, Incorporated, Helena, Montana.

272



Mirphy, L.W and H E Metsker. 1962. Inventory of |daho streans
cont ai ning anadromous fish including reconmendations for
i mproving production of salnon and steel head. Part |I--
C earwater River drainage. |daho Department of Fish and

Ganme. 197 pages.

Parkhurst, Z.E. and WM Mrton. 1938. Potlatch Creek. Pages
21-22 in Survey of the Colunbia Rver and its tributaries-
Part VI. Special Scientific Report: Fisheries Nunmber
39. 1950. Fish and Wldlife Service, US. Departnent

of the Interior. 58 pages.

Seber, GAF. and E D. LeCren. 1967. Estimating popul ation para-
meters from catches large relative to the popul ation.

Journal of Animal Ecol ogy 36:631-643.

U.S. Bureau of Reclamation. 1984. 1daho anadromous fish habitat
restoration. Appraisal Report. Bureau of Reclamation,

U S. Departnent of the Interior. 87 pages.
U.S. Forest Service. 1980. Fish habitat surveys and channe

condition surveys. Cear Ceek drainage (Unpublished

manuscript of Nez Perce National Forest).

273



U S Fish and Wildlife Service. 1981. Lower Snake River
enhancenent study. Increase flows and inprove instream
riparian habitat in Cear Creek, Mddle Fork C earwater

River, Idaho (Unpublished manuscript).

Zippen, C. 1958. The renoval nethod of popul ation estimation.
Journal of WIldlife Management 22:82-90.

274



Table 1. A ranking of overyearling rainbow steel head popul ations
found in sanple stations on Cear Creek, Oofino Creek,
and Potlatch River, tributaries of the Mddle Fork

Cearwater Rver and |ower Oearwater R ver, |daho, 1984.

Stream Station Standing Crop Density
] (kgiha) .. (fishing)
M ddl e Potlatch Cr. 1 76.14 0.08
Little Boul der Cr. 1 47.57 0.36
Big Bear Cr. 3 43. 94 0.12
Cear C. 3 28. 84 0.13
Poorman Cr. 1 24. 90 0.09
Cow Cr. | 22.34 0.08
Big Cedar Cr. 1 18.54 0.09
Oofino Cr. 6 18. 25 0.03
East Fork Potlatch C. 1 14. 81 0.05
Mddle Fork Cear C. 1 9.84 0.04
Shanghai Cr. 1 9.83 0.02
Rhodes Cr. 1 8.09 0.05
Cedar Cr. 1 5.45 0.03
Big Bear Or. l 5.00 0. 002
East Fork Potlatch G. 2 4.76 0.02
Trail C. 1 2.98 0.01
Quartz 1 2.43 0.02
South Fork O ear 1 1.51 0.01
Canal @il ch 1 0.61 0.01
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Table 2. A ranking of subyearling rainbow steel head popul ations
found in sanple stations on Gear Ceek, Oofino Creek,
and Potlatch River, tributaries of the Mddle Fork

Clearwater Rver and |lower Oearwater R ver, [daho,

1984.

Stream Station Standing Crop Densi t
e Akglha) (fishink)
Little Boul der Cr. 1
Cedar Cr. 1
Mddl e Potlatch Cr. 1
Cear CO. 3
Big Cedar Cr. l
Cow Cr. 1
Mddle Fork Clear C. 1
Big Bear Cr. 3
Poorman Cr. 1
South Fork Cear Cr. 1
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Table 3. A ranking of overyearling brook trout populations found
in sanple stations on Orofino Creek and Potlatch River,

tributaries of the lower Oearwater R ver, |daho, 1984.

Stream Station Standing Crop Densi t
e (kgtha) . (fishin®)
Shanghai Cr. 1 65. 67 0.29
Quartz Cr. 2 65. 31 0.25
Quartz C. 1 25.19 0.06
Trail Cr. 1 13. 74 0.03
Little Beaver Cr. 1 11. 27 0.06
Poorman Cr. 1 7.67 0.05
Vst Fork Potlatch Cr. 3 6.42 0.06
Oofino Cr. 6 4.23 0.01
East Fork Potlatch Cr. 1 3.44 0.001
Rhodes Cr. 1 2.81 0.01
Canal GQlch Cr. 1 2.22 0.02
Cow Cr. 1 2.00 0.01
East Fork Potlatch Cr. 2 0. 66 0. 006
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Table 4. A ranking of subyearling brook trout populations found
in sanple stations on Orofino Creek and Potlatch River,

tributaries of the Lower O earwater River, |daho, 1984.

Stream Station Standing Crop Density
R (kgtha) . ... (fishime)
Shanghai Cr. 1 13. 63 0.62
Canal Qulch Cr. 1 5.62 0.30
Rhodes Cr. 1 3.13 0.12
Poorman Cr. 1 2.80 0.10
Quartz C. 2 2.29 0.19
Trail Cr. 1 0. 44 0.02
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Table 5. A ranking of overyearling cutthroat trout popul ations
found in sample stations on Cear Creek, a tributary

of the Mddle Fork Cearwater R ver, |daho, 1984.

Stream Station  Standing Crop Densi ty
e (kgtha) . (fishime)
Pine Knob Cr. 1 71.10 0.53
Cear C. 4 64. 95 0.80
West Fork Cear Cr. 1 51.96 0.33
Cear C. 3 0.47 0. 003
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Table 6. Water sanple analysis from sanple station #4 on
Clear Creek, a tributary of Mddle Fork C earwater
River, |daho, 1984.

Calcium Ca, ny/l
Magnesi um My, ny/l
Sodi um Na, ng/l
Potassium K, no/l
Chloride, d, my/l

Bi carbonate, HC03, ny/l
Sul fate, S04, my/l
Nitrate, NO4, ng/l

O O O O O O N O w
o
©

Phosphate, P04, ny/l 02
Total Residue, ng/l 49. 6
Non-Filtered Residue ng/l 7.8
p H 7.27
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Table 7. Water sanple analysis fromthe sanple station on Pine

Knob Creek, a tributary of Oear Ceek, I|daho, 1984,

o Gonstituent valve
Calcium Ca, ng/l
Magnesi um My, ng/l
Sodi um Na, ng/l
Potassium K, ng/l
Chloride, O, no/l

© © O 2o 9O = N o=k
o

Bi carbonate, HC03, ny/l 57
Sul fate, S04, ng/l 9
Nitrate, NO4, ng/l 08
Phosphate, P04, ng/l 02
Total Residue, my/l 75.8
Non-Filtered Residue ng/l 16. 3
o H 7.41
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Table 8. Water sanple analysis from sanple station #4 on
Oofino Creek, a tributary of |ower C earwater
River, |daho, 1984,

Qomstituent ] valve ..
Calcium Ca, ny/l 5.77
Magnesi um My, ng/l 1. 80
Sodi um Na, ny/l 3.07
Potassium K, ng/l 0.64
Chloride, d, ng/l 0.08
Bi carbonate, HCO 3, ny/l 0.69
Sulfate, S04, ng/l < 1
Nitrate, NO4, ny/l 0.02
Phosphate, P04, ny/l 0.04
Total Residue, ng/l 33
Non-Filtered Residue ng/l 2.5
p H 7.71
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Table 9. Water sanple analysis from sanple station #6 on
Oofino Creek, a tributary of |ower Cearwater
River, ldaho, 1984.

LGenstituent Ve
Cal cium Ca, ng/l 2.98
Magnesi um My, o/ | 0.79
Sodi um Na, ng/l 2.13
Potassium K, ng/l <0.6
Chloride, O, ng/l 0.10
Bi carbonate, HQ03, ny/l 0.33
Sulfate, S04, g/l < 1
Nitrate, NO4, nu/l 0.07
Phosphate, P04, ng/l <0.01
Total Residue, ng/l 23
Non-Filtered Residue no/l 0.9
pH 7.54
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Table 10. \Water sanple analysis from sanple station 117 on
Oofino Creek, a tributary of |ower O earwater
Ri ver, |daho, 1984.

Gemstituent Valve ...
Calcium Ca, ng/l 2.10
Magnesium, Mg, ny/ | 0.51
Sodium Na, no/l 1.76
Potassium K, ng/l < 0.60
Chloride, d, nu/l 0.09
Bi carbonate, HC03, ny/l 0.28
Sul fate, S04, ng/l 0
Nitrate, NO4, ny/l < 0.01
Phosphate, P04, ny/l < 0.01
Total Residue, my/l 10
Non-Filtered Residue ny/l 1.5
pH 7.29
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Table 11. Water sanple analysis from sanple station # on

Quartz Creek, a tributary of Orofino Creek, Idaho,

1984.
Lmstitvent alve
Calcium Ca, ng/l 5.86
Magnesium My, ng/l 2.31
Sodium Na, ng/l 3.28
Potassium K, ng/l 1.09
Chloride, d, ng/l 0.08
Bi carbonate, HC03, nmy/l 0. 65
Sul fate, S04, ny/l 2
Nitrate, NO4, ny/l 0.02
Phosphate, P04, ng/l 0.03
Total Residue, ng/l 47
Non-Filtered Residue ng/l 1.1
o H 7.76
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Table 12. Water sanple analysis fromthe sanple station on

Trail Creek, a tributary of Quartz Creek, Idaho,

1984.
B S TN
Cal cium Ca, ng/l 4.51
Magnesium My, ng/ | 1.43
Sodi um Na, ng/l 2.71
Potassium K, ng/l 0. 67
Chloride, d, my/l 0.10
Bi carbonate, HC03, ny/l 0.49
Sulfate, S04, ny/l < 1
Nitrate, NO4, nu/l 0.03
Phosphate, P04, ny/l 0.02
Total Residue, ng/l 30
Non-Filtered Residue ng/l 2.2
pH 7.60
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Table 13. \Water sanple analysis fromthe sanple station on

Rhodes Creek, a tributary of Orofino Creek, |daho,

1984.
onstituent Value ---------------

Calcium Ca, my/l 6. 54
Magnesi um My, ng/l 1.86
Sodi um Na, my/l 2.73
Potassium K, ny/l <0. 60
Chloride, d, ng/l 0.09
Bi carbonate, HC03, nmy/l 0. 65
Sul fate, S04, ng/l < 1
Nitrate, NO4, ng/l < 0.01
Phosphate, P04, ng/l 0.04
Total Residue, my/l 30

Non-Filtered Residue ng/l 2.1
pH 7.51

287



Table 14. \Water sanple analysis from sanple station #2 on the
Potlatch River, a tributary of |ower C earwater

R ver, |daho, 1984.

(L Comstituent . Valve
Cal cium Ca, ng/l 6. 92
Magnesium My, ng/ | 2.37
Sodi um Na, ng/l 3.39
Potassium K, g/l 1.19
Chloride, O, nou/l 0.10
Bi carbonate, HO03, ny/l 0.73
Sul fate, 504, my/l <|
Nitrate, NO4, ny/l <0.01
Phosphate, P04, ny/l <0.01
Total Residue, ny/l 34
Non-Filtered Residue ng/l 1.5
p H 8.13
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Table 15. Water sanple analysis from sanple station #3 on
the Potlatch River, a tributary of |ower

Cearwater R ver, |daho, 1984.

JGonstituent Val ue
Calcium Ca, nu/l 6. 81
Magnesi um My, o/ | 2.27
Sodium Na, ng/l 3.14
Potassium K, ng/l 0.81
Chloride, d, ny/l 0.08
Bi carbonate, HC03, ny/l 0.73
Sul fate, S04, ng/l <1
Nitrate, NO4, ny/l <0.01
Phosphate, P04, ng/l <0.01
Total Residue, ny/l 47
Non-Filtered Residue nu/l 0.3
o H 7.75
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Table 16. \Water sanple analysis fromthe sanple station on
Mddle Fork Potlatch Creek, a tributary of the
Potlatch River, |daho, 1984.

L Comstituent vale e
Cal cium Ca, ng/l 27.60
Magnesium My, ng/ | 10. 21
Sodi um Na, ng/l 9.99
Potassium K, ng/l 3.59
Chloride, O, nou/l 0.10
Bi carbonate, HO03, ny/l 2.40
Sul fate, S04, ng/l 2
Nitrate, N, ng/l 0.91
Phosphate, P04, ny/l 0.16
Total Residue, ng/l 177
Non-Filtered Residue ny/l 5.6
p H 8.08
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Table 17. \Water sanple analysis from sanple station # on
East Fork Potlatch Creek, a tributary of the
Potlatch River, Ildaho, 1984,

L Comstituent value ..
Calcium Ca, ng/l 6.71
Magnesi um My, ny/l 2.01
Sodi um Na, my/l 2.74
Potassium K, ny/l 0. 67
Chloride, d, ng/l 0.15
Bi carbonate, HC03, nmy/l 0.69
Sul fate, S04, ng/l <1
Nitrate, NX, ng/l < 0.01
Phosphate, PO, nu/l < 0.01
Total Residue, ng/l 40
Non-Filtered Residue ng/l 2.0
pH 7.39
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Table 18. \Water sanple analysis from sanple station # on
West Fork Potlatch Creek, a tributary of the
Potl atch River, |daho, 1984.

donstituent Value ..
Calcium Ca, my/l 4.29
Magnesium My, mo/l 1. 37
Sodium Na, ng/l 3.15
Potassium K, ny/l 0.79
Chloride, d, ng/l 0.12
Bi carbonate, HC03, ngy/l 0.61
Sul fate, S04, ng/l <1
Nitrate, NX, ny/l <0.01
Phosphate, P04, ny/l 0.02
Total Residue, ng/l 39
Non-Filtered Residue ng/l 2.5
p H 7.17
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